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David  Sarnoff,  First  AFC  A  National  President, 
sends  Admiral  Robert  B.  Carney's  opening  mes¬ 
sage  over  the  World's  Most  Powerful  Transmitter 


% 
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Like  “the  shot  heard  'roinid  tlie  world",  tlie 
i  firing  of  the  first  successful  electron  gnu  in 
the  first  coiuiuercially  practical  cathode-ray  tube, 
at  the  Du  ^lout  Laboratories,  will  echo  to  the 
end  of  time. 

4 

For  that  gnu  of  science,  devised  by  Dr.  Allen  IL 
DuMont,  gave  vision  to  a  new  age.  Its  beam  of 
electrons  could  portray  a  picture  of  almost  any 
thing  or  action,  visible  or  invisible,  great  or 
infinitely  small.  Atid  the  new  tntie  could  reproduce 
that  picture  at  almost  any  distance! 


Here  was  a  new  tool  of  limitless  profit  for  busi¬ 
ness,  industry,  science  and  national  defense.  It 
could  be  used,  as  in  the  Dn  Mont  cathode-ray 
oscillograph,  for  instantaneous  measurements, 
accurate  to  huudred-mi/liouths  of  a  second y  for  pre¬ 
cision  production  or  scientific  research. 

It  could  also  be  used  for  such  “impossible" 
tasks  as  remote  control  of  the  atomic  pile  .  .  . 
achieved  by  iLdimensional  television,  |)ioiu‘ered 
by  Dn  Mont  in  HDO! 

And  of  course  modern  po|)nlar  television,  ac- 
(‘omplished  through  this  Dn  Mont 

■  electron  gun,  has  already  changtHl 
the  habits  of  millions.  It  is  still  a 
young  industry!  DnM  out  f)ro- 
dneed  the  first  all-(‘lectronic  home 
television  in  .  .  .  the  first  self- 
focnsingtnbein  IJDl  !.\nd  DuMont 
vision  is  (‘ontinnonsly  with 

the  finest"  in  tel 

iSotv  what  of 


your  I titure . . . 
and  of  Da  MiniTs  .... 
in  this  ^fcU*ctronir  afie^’’? 

The  future  of  tch‘ctronics  is  open¬ 
ing  (piickly,  with  Dn  Mont  de¬ 
velopments  l(‘ading  the  way. 

Imagine  completi'ly  antomati(‘ 
factories.  ojMTatcd  by  nMiiote  tclec- 
tronic  controls!  Picture  t<‘h*ctronic 
op<*ration  of  complex  railway  and 
commnnications  systems!  Think 
of  better  me<lical  r(*search  and 
diagnosis,  through  telectronic 
measurement!  All  are  made  pos¬ 
sible  bif  new  instruments. 

.\nd  in  national  dtdenst*  too... 
f^Ni)!!!  airborne  radar,  sonar  and 
loran  to  gnidt'd  missiles ...  see  the 
astonishing  fntnr<‘  of  tch‘ctronics 
as  the  future  of  onr  security. 

Now  Dn  Mont,  the  most  respect¬ 
ed  name  in  television,  is  winning 
increasing  stature  in  all  fields  of 
tel(‘ctronics . . .  television  receivers 
and  broad(‘asting  (‘((iiipment,  t(‘l- 
cctronic  instrunn'iits  and  tubes, 
television  network,  government 
service.  That  is  why  the  Du  Mont 
plant  capacity  has  increased  from 
dUUJ  J^d  square  feet  in  lUJ^dto  l.Ooby- 
square  feet  in  tUod! 


THE  ELECTRON  GUN,  developed  by 
DuMont,  pioneers  the  telectronic  oge. 


Write  for  free  48-page  booklet, 
"THE  STORY  OF  TELEVISION". 
Allen  B.  Du  Mont  -  Laboratories,  Inc 
Home  Office,  750  Bloomfield  Ave., 
Clifton,  N.  J. 


RESEARCH 

DIVISION 

Latest  telectronic 
advances  and 
tihotomultiplier 
tubes. 


CATHODE-RAY 
TUBE  DIVISION 

Television  and 
industrial  cathode' 
ray  tubes. 


NETWORK 

DIVISION 

Over  206  stations 
offerinK  greatest 
dollar  values. 


TRANSMITTER 

DIVISION 

Television  pickup 
and  transmitting 
equipment . 


RECEIVER 

DIVISION 

Finest  quality 
television 
receivers. 


C’athode-ray 

oscilloKruphs, 

electronic 

instruments, 


First  with  the  Finest  in  Telectronics 


©iftji 


A  Light  Forever  Burning 
A  Voice  That  Is  Never  Stilled 


Night  conies  on  and  spreads  a  blanket  of  darkness  upon  sleeping 
cities  and  towns.  Here  and  there  a  lone  policeman.  In  the  distance  a 
clock  tolling  the  hour. 

In  the  dark  silence  of  the  night  there  is  one  light  forever  burning 
...  a  voice  that  is  never  stilled.  That  light  is  the  light  in  the  telephone 
exchange.  That  voice  is  the  voice  of  your  telephone.  Its  very  presence 
gives  a  feeling  of  security  and  of  nearness  to  everyone. 

Whatever  the  need  or  the  hour,  the  telephone  is  always  ready  to 
serve  you— quickly,  dependably,  and  at  small  cost. 
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BELL  TELEPHONE  SYSTEM 

Local  to  serve  the  community.  Nationwide  to  serve  the  nation. 


"  CONSULTANT 


The  Front  Line  Story  of 
Martin  Systems  Engineering 

You  don’t  talk  to  this  man  about  theories  of 
aerodynamics  or  blue-sky  plans  for  tomorrow's 
conquests  of  space.  He’s  boot-high  in  the 
mud  and  bloody  reality  of  today. 

With  this  man,  it  has  to  work  and  work  now.  “Yeah,” 
he  says,  “it’s  good.”  Or  else  he  says, 

“The  hell  with  it.” 

Today,  this  man  is  a  technical  consultant  on 
everything  we’re  doing  at  The  Glenn  L.  Martin 
Company.  He’s  at  eyery  proving  ground,  at  every 
launching  of  a  new  aircraft,  guided  missile  or 
electronic  weapon. 

And  he’s  seeing  the  results  of  an  entirely  new 
top-security  operation  known  as  MSE — Martin 
Systems  Engineering — in  which  aircraft  are  designed, 
not  as  today’s  flying  vehicles,  but  as  the  co-ordinated 
and  controlled  spacebome  systems  of  tomorrow. 

This  man  must  give  the  nod— or  else.  And  he  has,  on 
a  rapid  succession  of  major  MSE  developments 
that  are  under  security  wraps.  But  he  can 
tell  you  that— 

You  will  hear  more  about  Martin! 


AIRCRAFT 


THE  G1ENN*L  MARTIN  COMPANY 

BALTIMORE  •  MARYLAND 
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HOW  TO  CHOOSE  A 

SMALL 
LIGHT 
RELAY... 

from  the  Automatic  Electric  line 

When  there’s  one  best  miniature  relay  for  a  given  job, 
be  sure  you  get  it!  Select  the  proper  Automatic  Electric 
relay  and  get  peak  performance,  lower  costs. 

Painstaking  workmanship,  rigid  quality  controls 

and  advanced  design  features  have  produced  a  wide  range 

of  performance...  fast...  sensitive...  rugged...  with  a  dependability 

that  meets  the  stresses  and  strains  of  the  world’s  toughest 

applications.  The  great  demand  for  these  relays 

makes  careful  plaiming  worth  your  while  to  assxure 

required  delivery  of  the  particular  relays  you  need! 

Complete  facts  and  figmres  on  Automatic  Electric’s  Relay 
line  are  yours  upon  request — ask  for  Circular  1702. 

Write  Automatic  Electric  Sales  Corporation,  1033  W.  Van  Buren 
St.,  Chicago  7,  Illinois.  In  Canada:  Automatic  Electric  Sales 
(Canada)  Ltd.,  Toronto.  Offices  in  principal  cities. 


WHEN  SIZE  AND  WEIGHT 
ARE  IIMITING  FACTORS... 

Choose  this  smallest  of  all  Automatic 
Electric  miniature  relays.  Capacity: 
6  contact  springs.  Weight:  oz. 

Dimensions:  x  x  *•4*',  Spec* 

ify:  Series  SQA  Relay, 


WHEN  GREATER  CONTACT  SPRING 
CAPACITY  IS  REQUIRED 

Choose  this  double  pile-up  relay — 
larger  spring  capacity  in  miniature. 
Capacity:  12  contact  springs  (up  to 
18  in  some  cases,  depending  upon 
operating  requirements).  Weight: 
lH-2  ozs.  Dims.:  1‘14'  x  1%’'  x  1'. 
Specify:  Series  SQD  Relay, 


WHEN  ADDITIONAL  COIL  VOLUME 
IS  IMPORTANT... 

Choose  this  relay  which  accommo¬ 
dates  a  slug  or  sleeve  for  longer  release 
and/or  operate  time;  a  second  wind¬ 
ing  for  holding,  knock  down,  or  sep¬ 
arate  operation;  or  greater  winding 
volume  for  increased  sensitivity  or 
greater  heat  dissipating  ability.  Ca¬ 
pacity:  12-18  contact  springs.  Weight: 
2-4  oz.  Dimensions:  2>4*'x1H'z1''* 
Specify:  Series  SLQ  Relay, 

FOR  EXTRA  SENSITIVITY 

The  ’’sensitivity”  of  a  Class  ”S”  Re¬ 
lay  can  be  doubled  through  the  use 
of  oversized  coils  (H"  larger  diameter 
than  standard  coils).  For  example: 
under  favorable  conditions,  standard 
size  coils  permit  operation  of  1  Form 
”C”  spring  combination  at  4  milli- 
amperes,  24  volts  dc;  similarly  over¬ 
sized  coils  permit  operation  at  2 
milliamperes,  or  less. 


RELAYS 


SWITCHES 


HERMETICALLY  SEALED — 

SPECIAL  MOUNTINGS 
Class  ”S”  Relays  are  available  with 
or  without  plug  mountings.  A  wide 
variety  of  hermetically  sealed  enclo¬ 
sures  are  offered  for  protection  of 
single  or  multiple  relays. 
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the  finest  tape  recorders 


for  broadcast  use 

For  uses  where  utmost  reliability,  ** perfect**  fidelity  and  accuracy 
of  timing  are  of  prime  importance,  Ampex  Tape  Recorders  are,  uni^ 
ver sally  preferred.  Americans  four  major  broadcasting  networks/ 
the  country*s  leading  phonograph  record  manufacturers  and  vari* 
ous  important  musical  organizations  are  among  those  whose  usage 
has  established  Ampex  as  the  world* s  standard  of  excellence  in 
sound  recording, 

SiKliS  300 

These,  fhe  finest  of  the  Ampex  line,  are  the  machines  used  where 
speaking  or  musical*  performances  justify  the  best  recordings  it  is 
possible  to  make.  Because  of  their  supreme  reliability,  the  300 
Series  machines  are  used  by  major  radio  networks  to  originate, 
delay  and  rebroodcast  important  radio  shows.  Record  manufac¬ 
turers  use  the  Series  300  for  master  recordings  becouse  of  their 
high  signal-to>noise  ratio  and  low  flutter  and  wow. 

SERIiS  3SO 

Newest  of  Ampex's  general  purpose  audio  recorders,  the  350  has 
a  30*^  slant  on  the  top-plote.  This  puts  reels,  editing  knobs  and 
all  controls  within  easier  reach  of  the  operator.  Tope  editing  is 
faster  and  less  tedious.  A  three  motor  tape  transport  (also  used 
on  the  higher  priced  Model  300)  provides  excellent  tape  control 
and  utmost  reliability  of  operation.  The  Series  350  is  unusually 
accessible  for  servicing. 

SERIES  400 

The  Series  400  was  the  first  tape  recorder  to  bring  the  Ampex 
standard  of  performance  within  reach  of  smaller  radio  stations, 
schools,  conservatories,  high  fidelity  enthusiasts  and  semi-profes¬ 
sional  users.  The  400  Series  portables  are  the  lightest  of  the  Ampex 
models  qnd  consequently  the  best  suited  for  professional  quality 
recordings  on  location. 

'mOREI.  4S0 

For  background  music,  automatic  broadcasting  and  TV  test  patterns, 
the  Model  450  Continuous  Tope  Reproducer  provides  up  to  8  hours 
of  continuous  unrepeated  program,  ^The  Model  450  uses  14-inch 
NARTB  reels  with  double  track  pre-recorded  tapes.  Starting,  stop¬ 
ping,  reversing  and  program  repeating  are  controlled  automaticolly 
with  no  attention  from  a  stondby  operator, 

fARB  RVRUCATOR  ^ 

Designed  to  make  duplicate  tapes  at  minimum  lobor  cost,  the  Ampex 
Tape  Duplicator  makes  from  1  to  10*  duplicates  simultaneously  ond 
employs  b  time-soving  speedup.  Double  trock  tapes  are  made  in 
one  pass.  Fidelity  is  high  (see  specifications).  Duplicotes  of  any 
standard  tape  speed  can  be  made  from  masters  of  any  standard 
speed,  ' 

*U9cr  ho*  ihc  opfiwt  Pf  buying  from  1  to  10  davo*  to  t>poroto  from  ono  master  *unit. 


Sorh*  300  consohi 


Series  350  table  tap  console  on  base 


Series  400  single  case  portable 


Model  450  console  on  base 


Writ«  for  fiirfiior  toferiiiattoii  to  Dept.  f-149S 


Dtfirficotor 


Sorlot  400 


Sori«$300 


m9dd4S0 


rr<M|«»ticy  r#» 
sponi*  (Tope 
sp«ftds  shown 
Of*  not  oti 
ovoilobi*  in  oil 
mod*i$) 


15  ln/s«c  —30  to  15,000  cps,  wUMn  dt  S  4b 
7  Vi  m/s*c,  —  ^  to  15,000  eps.  within  ^  4  4b 
40  to  10,000  cj|>s,  *4th»n  ±  2  4b 
3%  in/s*c.— SO  to  7,500  <p».  within  rfe  4  4b 


roll*  tb) 
NAKTS  $ton4 
ofds) 


Ov«f  50  db  {  Ovor  55  db  Ov*f  55  4b 


AMRSX  COItK>«ATJON 

934  Chortor  Street  ?  i^edwood  City,  CoHfemio 
Branch  oincest"New,yaii(,^CIik€i0a,  Attonto.  San  tranchco  and 
College  Park;  Maiyfoiid'tWafhlngfoit,  0.  C  weo|  ,^<,5 


W*H  ufi4*r 


W*i1  vndor  W#1i  ondof  Well  tmdof 
0,1%  rms,  >  0,2%  nns,  0.2%  rm«. 


n«iff*r  * 
end  wew 


AntpsM  IDoto 
Soli.  3-3-V 


IS  in/s#c, .  I  151n/^»  I  15  in/s*c, 


Aveilobl* 


Cbrisc^e,  roci  ond  portbbi* 

Full  specifications  are  given  in  bulletins  on  each  individual  series  or  model. 


Unmounted 
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Not  one,  but  two  mica  spacers  at  both  top  and  bottom  brace 
the  internal  structure  of  G-E  5-Star  Tubes,  and  enlarge  the 
surfaces  in  contact  with  the  glass  envelope.  Result:  greater 
resistance  to  shocks  and  vibration. 

Among  other  features  that  make  these  tubes  the  most 
reliable  you  can  install,  are: 


^  Welded  stops  on  the  vertical 
support  tabs  give  the  tube  struc¬ 
ture  increased  strength. 

^  The  getter  is  double-staked  in 
order  to  withstand  shocks  and 
vibration. 

^  A  getter  flash  shield  helps 
keep  conductive  deposits  off  the 
mica  spacers,  in  tubes  where 
plate-grid  leakage  must  be  held 


GENERAL 


to  a  minimum.  Also,  special 
slots  in  the  spacers  further  de¬ 
crease  leakage  between  the  tube 
elements. 

^  Grid  legs  are  smooth  (not 
nicked)  in  order  to  assure  a  con¬ 
tinuing  tight  fit  where  the  legs 
pass  through  the  mica  spacers. 
This  cuts  down  on  grid  vibration 
and  microphonic  noise. 


Tube  reliability  is  the  key  to  trustworthy 

nnprafinn  of  vniir  elprtrnnir 


operation  of  your  electronic  equipment— 
^un-control,  communications,  radar,  or  other 
i^e.  Top  reliability  is  designed  and 
m^ufactured  into  every  G-E  5 -Star  Tube. 

Shocks  and  vibration  are  countered  by  safety 
const%ction  that  gives  extra  strength.  A 
numb^^f  special  design  features  add  to 
electrical^ependability.  Tube  parts, 
during  m^ufacture,  are  individually 
inspected  atf^  micro-measured.  Every 
5 -Star  Tube  ^ts  a  46-hour  factory 
“burn-in”  in  o'^er  to  stabilize 
^performance  pri%r  to  installation. 

AI1|  for  G-E  5-Sta^|iigh-reliability 
tube^Jn  new  equip^nt— in  order 
to  ha\%preater  depeil^ability, 
fewer  lafiyups,  less  mai%enance! 

Install  5-^r  types  wherl  / 

your  present  tubes  need  ,  if 
replacing!  Int^change  \ 

list  is  available  dq  j) 

request.  Write  for  it!  // 


ELECTRIC 


Approx  1  Va  times 
actual  tube  size 
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•  COMPUTERS 


A  NEW  TERMINATION 
TECHNIQUE  F0“  ^ 


•  SWITCHBOARDS  AND  IN¬ 
SIDE  PLANT  EQUIPMENT 


•  RELAYS,  SWITCHES,  AND 
MULTI-CIRCUIT  COMPO¬ 
NENTS 


If  you  are  concerned  with  the  wiring  of  close  spaced 
equipment,  investigate  the  new  AMP  Solderlesf  TAPER 
TAB  RECEPTACLE  for  flat  relay  or  switch  tabs  shown 
at  right.  It  is  self  locking  when  installed  on  a  male  tab 
with  matching  taper,  yet  can  be  removed  and 

reconnected  any  number  of  times  without  solder  or 
special  tools.  These  terminals  are  supplied  on  reels  in 
continuous  strip.  Customer  crimps  them  on  wires 
using  AMP  automatic  machines  at  speeds  up  to  4,000 
per  hour! 

Performance  of  these  miniature  connectors  meets 
exacting  requirements  for  millivolt  drop,  corrosion  re¬ 
sistance,  and  vibration.  They  are  suited  for  critical  low 
level  circuits  or  power  circuits  up  to  several  amperes. 

Write  to  AMP  Electronics  Division  for  complete 
information  concerning  AMP  TAPER  TAB  RECEP¬ 
TACLES  .  .  .  you  will  receive  data  and  samples  by 
return  mail. 


AIRCRAFT-MARINE  PRODUCTS,  INC 

2100  Paxton  Street,  Harrisburg,  Pa. 

Aircraft-Marine  Products  of  Canada,  Ltd. 

1764  Avenue  Rd.,  Toronto  12,  Ontario,  Canada 

SIGNAL,  JANUARY-FEBRUARY.  1954 


PHOTO  SHOWS  AMP  SELF  LOCK- 
ING  TAPER  TAB  RECEPTACLES  BEING 
APPLIED  TO  MATING  TABS  ON  A  STEPPING 
SWITCH.  LOCKING  i^CTION  GIVES  MAXIMUM 
ELECTRICAL  AND  MECHANICAL  SECURITY 
. . .  CONNECTIONS  ARE  SUITABLE  FOR  CRITI¬ 
CAL  LOW  LEVEL  CIRCUITS. 


©AMP 


AMP  Trade-Mark  Reg.  U.  S.  Pat.  Off. 
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Memo  to  SIGNAL  Readers: 

With  the  New  Year,  we  inaugurate  this  column  — 
in  it,  each  issue,  we  will  try  to  give  you  some  of 
our  ideas,  some  of  our  hopes,  some  of  our  feelings. 

Last  week,  we  listened  to  our  wife  discussing 

via  the  telephone  (like  most  wives,  she  is  a  most 

# 

ardent  user  of  that  means  of  communication)  the 
problem  of  a  new  branch  library  for  our  small 
suburban  community.  Someone  had  offered  to  con¬ 
tribute  a  1911  edition  of  one  of  the  encyclopedia 
and  we  heard  her  say:  "....it  will  be  or  no  great 
value  because  when  Johnnie  comes  home  with  a  ques¬ 
tion  on  the  atom,  he  has  a  diff e-rent  problem  than 
the  pupil  in  1911.  In  that  edition,  Johnnie  will 
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not  find  anything  on  the  splitting  of  the  atom,  on 
atomic  fission,  atomic  energy,  atomic  bomb...." 

We  thought  about  that  one  quite  awhile  —  and 
our  thoughts  were  a  mixture  of  regret  and  pride, 
of  apprehension  and  anticipation.  And  then  an¬ 
other  idea  presented  itself: 

Like  other  publications , our  own  SIGNAL  has 
moved  ahead  until  it  has  become  a  leader  in  its 
field.  True,  the  word  "communications"  is  not 
obsolete  —  you  will  find  it  in  the  oldest  and  the 
newest  of  books.  But  new  words  have  been  added 
—  and  today  we  think  along  with  "communications", 
of  "telecommunications"  and  of  "electronics". 


That  is  what  SIGNAL,  the  mouthpiece  of  the 
Armed  Forces  Communications  Association,  brings 
you:  the  latest,  up-to-the-minute,  most  important 
news  in  this  vitally  important  field. 

In  no  other  association  will  the  company  group 
member  find  this  information  or  meet  the  people 
who  are  playing  the  leading  roles  in  ELECTRONICS 
TODAY.  We  particularly  ask  you  who  are  not  mem¬ 
bers  to  come  see  us,  write  us,  or  talk  to  any  one 
of  our  long  list  of  company  members  about  the 
Armed  Forces  Communications  Association.  We  know 
you  will  be  interested  —  we  know  we  have  some¬ 
thing  unique  to  offer. 

It*s  a  new  year  —  an  exciting,  challenging 
year  —  let  us  help  you  make  the  most  of  it. 
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Our  Readers  Write 


Manpower  Article 

Dear  Sir: 

This  U.  S.  Army  Reserve  Center  is 
at  present  engaged  in  an  intensive  Edu¬ 
cational  and  Recruiting  program  to  at¬ 
tempt  to  bring  the  fifty  or  more  units 
of  the  Center  to  the  required  mainte¬ 
nance  strength.  To  accomplish  this 
end,  it  is  felt  that  a  general  education¬ 
al  program  is  needed  whereby  the  par¬ 
ents  of  potential  reservists,  the  general 
public,  and  employers,  be  advised  of 
the  Reserve  program,  and  the  military 
obligation  of  young  men,  ages  17  to  26 
years. 

Our  program  is  to  provide  well  quali¬ 
fied  speakers  to  fill  speaking  engage¬ 
ments  before  various  civic,  service,  pro¬ 
fessional  and  educational  organizations, 
and  also  to  employer  groups,  labor 
unions,  and  industrial  management 
groups.  Informational  pamphlets  and 
booklets  of  informational  nature  are  al¬ 
so  provided  to  these  groups  upon  their 
request. 

One  of  the  finest  informational  docu¬ 
ments  to  supplement  this  program,  par¬ 
ticularly  the  portion  pertaining  to  em¬ 
ployers  and  industrial  groups  is  the 
article  entitled  “Industry  vs.  the  Mili¬ 
tary  on  the  Manpower  Market”  by  Cap¬ 
tain  Burton  P.  Daugherty,  Jr.,  USMCR, 
from  the  November-December  issue. 

Major  Charles  S.  Ludwig,  SigC 
Senior  Unit  Advisor 
U.  S.  Army  ORC  Center 
Philadelphi^a,  Pa. 

Happy  Member 

Dear  Sir: 

The  magazine  alone  is  worth  the 
price  of  membership,  and  Pm  sure 
many  others  feel  as  I  do  about  it. 

J.  F.  Parachini 
San  Francisco,  Calif. 

Past  and  Future 

Dear  Sir: 

...  I  have  been  both  amazed  and 
delighted  at  the  great  improvement  you 
are  making  in  our  national  magazine. 
It  is  living  up  to  the  proud  standards 
of  the  Signal  Corps  and  it  fills  me  with 
reminiscence  and  pride.  Just  think  of 
the  long  way  we  hay^  travelled  from  the 
vicissitudes  and  disappointments  of  the 
clumsy,  treacherous  Cavalry  field  buz¬ 
zer,  the  disappointing  wig-wag  and 
fickle  heliograph.  Some  day  it  might 
be  interesting  to  have  a  member  of  your 
staff  check  up  on  the  progress  Army 
communications  have  made  from  those 
painful  days  and  write  an  article  on  the 
great  progress  we’ve  made. 

Ruby  D.  Garrett 
Kansas  City.  Mo. 
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Soon  after  World  War  II,  a  problem  arose  when  24-volt  electrical  systems 
came  into  widespread  use  for  Armed  Forces  vehicles. 

The  PE-237  Power  Supply  Unit  for  mobile  radio  sets  was  built  to  be 
used  primarily  with  6  and  12-volt  systems.  It  could  also  be  used 
with  24-volt  systems,  but  did  not  perform  efficiently  at  this  higher 
voltage.  Needed  was  a  new  power  supply  that  would  perform  as 
well  in  24- volt  systems  as  it  would  in  the  6  and  12. 

.  .  .  however,  actual  field  experience  with  24- volt  systems  was  very  limited! 

...  in  addition,  a  power  supply  more  compact  than  the  existing 
PE-237  was  desired  —  one  lighter  in  weight,  smaller  in  size 
and  easier  for  the  man  in  the  field,  to  service! 

The  Signal  Corps  Engineering  Laboratory  drew  up  specifications 
and  a  Research  and  Development  Contract  was  awarded  to  Lewyt. 

Working  closely  with  Signal  Corps  Engineers,  Lewyt  developed 
the  first  prototype  of  the  DY-88  Power  Supply  Unit  in  just 
8  months.  In  1 6  months  —  8  months  ahead  of  the  allotted  24  — 
the  DY-88  was  accepted  by  SCEL  engineers. 

What  were  the  results? 

A  smaller  Power  Supply  Unit  that  performed  equally 
well  on  6,  12  or  24  volts! 

A  90  %  decrease  in  wiring  and  soldered  joints!  I 

A  70%  reduction  in  number  of  components!  ^JB 

A  weight  of  only  33  pounds  compared  to  89  —  i  4  T 

a  projected  saving  of  2,000, 000  pounds  of  critical  materials!  "  , 

Add  them  all  up  and  they  mean  savings  in 
production  and  material  costs  . . .  easier,  faster 
field  maintenance  . .  .  fewer  spare  parts  . . .  greater 
reliability  of  power  supply  .  .  .  more  room  in 
combat  vehicles! 

Research  and  development  is  another  way  Lewyt 
helps  America  get  more  defense  for  the  dollar. 

Lewyt  stands  ready  with  1,800  trained  workers 
at  all  times  —  producing  for  peace, 
geared  for  emergencies. 

Exploded 
view  of 
Dynamotor 
Power  Supply 
DY-88 


Exploded 
view  of 
formerly 
used 
Vibrator 
Power  Supply 
PE-237 
with  its 
components. 
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Manufacturers  of  Electronic  and  Electro-Mechanical  Equipment  Since  1888 

LEWYT  CORPORATION,  BROOKLYN  11,  NEW  YORK 
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UNITED  STATES  ARMY 

THE  CHIEF  OF  STAFF 


17  November  1953 


Dear  Admiral  Redman 


I  recently  wrote  to  the  Association  of  the  U.  S.  Army,  of  which 
I  have  long  been  a  member,  to  express  my  view  of  the  importance  of 
the  Association’s  work  and  to  encourage  its  continued  support  by  all 
of  us  in  the  Army. 


I  also  want  to  express  my  great  interest  in  your  association 
and  every  association  which  is  dedicated  to  advancement  in  the  fields 
of  the  various  arms  and  services  of  the  Army.  I  know  of  no  more 
significant  bond  between  men  and  women  who  have  the  progress  of 
our  Armed  Services  at  heart  than  to  be  fellow  members  and  sup¬ 
porters  of  these  outstanding  organizations.  To  join  an  association  of 
this  nature  and  participate  actively  in  its  functions  means  to  promote 
cooperation  and  good  will,  to  exchange  and  disseminate  valuable 
professional  information,  to  develop  esprit  and  mutual  respect  -  in 
effect  measurably  to  strengthen  the  national  capability  for  defense. 


In  particular,  I  want  to  emphasize  the  role  of  the  association 
journals.  These  journals  not  only  make  a  significant  contribution  to 
current  thinking  in  the  arms  and  services  but  provide  a  unique  oppor 

I 

tunity  for  the  professional  development  of  the  contributing  members. 


1  strongly  urge  the  support  of  these  fine  military  associations 
and  their  outstanding  publications.  r\ 


M.  BJL^IDGWV^Y 
General,  United  States  Army 
Chief  of  Staff 


Admiral  Joseph  R.  Redman,  USN-Ret.,  President 
ARMED  FORCES  COMMUNICATIONS  ASSOCIATION 
1624  Eye  Street,  N.  W. 

Washington  6,  D.  C. 
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Radar 


Air  Traffic  Control 


The  Military  Services 
&  the  CAA  combine  eflTorts  to 
solve  air  traffic  control  problems 


by  Major  General  Gordon  A.  Blake,  U5AF 

Director  of  Communications,  Hq  USAF 


Cooperative  effort  is  essential 
to  the  successful  accomplishment  of 
any  objective.  This  basic  premise 
has  been  especially  true  in  the  solu¬ 
tion  of  Radar  Air  Traffic  Control 
problems.  Only  by  the  joint  recogni¬ 
tion  of  the  individual  problems  of  the 
Air  Force,  Navy  and  the  Civil  Aero¬ 
nautics  Administration  has  this  im¬ 
portant  method  of  air  traffic  control 
come  into  being.  The  primary  fac¬ 
tor  in  these  joint  agreements  was  the 
realization  that  safe,  fast  handling  of 
aircraft  under  all  weather  conditions 
is  vitally  important  to  both  military 
and  civil  users  of  air  space. 

The  cooperative  spirit  that  exists 
between  the  military  services  and  the 
Civil  Aeronautics  Administration  is 
not  new.  Neither  is  the  concept  of 
Radar  Air  Traffic  Control.  However, 
with  the  translation  of  the  Radar  Air 
Traffic  Control  concept  to  a  Radar 
Air  Traffic  Control  operating  pro¬ 
gram  in  being,  the  need  for  continued 
cooperation  is  emphasized.  To  ap¬ 
preciate  fully  the  magnitude  and  im¬ 
portance  of  Radar  Air  Traffic  Control 
to  both  military  and  civil  aircraft,  it 
is  necessary  to  review  some  of  the 
background  of  Radar  Air  Traffic 
Control. 


Background  of  Radar  Air 
•  Traffic  Control 

Air  congestion  and  the  problems 
arising  from  this  situation  have  long 
been  recognized.  It  has  also  been 
recognized  that  safety  in  congested 
air  traffic  is  of  prime  importance  to 
both  civil  and  military  users.  The 
ability  to  land  and  take-off  a  maxi¬ 
mum  number  of  aircraft  with  regu¬ 
larity  and  precision  is  essential  to 
both  military  and  civil  air  operations. 

Military  necessity  promoted  the  re¬ 
search  and  development  of  a  long 
range  radar  for  the  purpose  of  de¬ 
tection  and  interception  of  enemy  air¬ 
craft.  This  development,  known  as 
Microwave  Early  Warning  Radar, 
served  its  original  purpose  well.  It 
was  soon  recognized  that  the  equip¬ 
ment  was  capable  of  orienting  lost 
aircraft  from  the  ground.  In  so  do¬ 
ing,  it  proved  its  adaptability  to  air 
traffic  control  uses.  This  adaptability 
is  not  based  on  Air  Force  thinking 
alone.  It  represents  the  thinking  of 
all  groups  concerned  with  a  solution 
to  air  congestion  problems  and  the 
threat  these  problems  pose  to  safe 
air  movement.  As  an  example,  in 
early  1950  the  Air  Coordinating 
Committee  established  the  Operation 


Policy  Group  to  study  the  problems 
of  air  traffic  control.  This  group, 
comprised  of  top  level  operational 
and  technical  experts,  developed  a 
blueprint  for  the  integration  of  air 
traffic  control  operations  within  the 
United  States.  The  military  services 
indorsed  the  report  which  contained 
a  phased  development  of  the  needs 
for  air  traffic  control  for  the  next  5 
to  10  years.  Included  in  its  proposed 
solution  to  the  problem  of  air  con¬ 
gestion  at  terminal  areas  was  one 
significant  statement — “Radar  is  to 
become  the  primary  traffic  control 
facility  in  congested  terminal  areas. 
All  procedures,  traffic  patterns,  con¬ 
trol  displays  and  computers  will  be 
designed  to  supplement  the  radar 
(equipment)  and  to  serve  the  radar 
controller  .  .  .” 

Later,  in  February  1952,  the  Presi¬ 
dent  appointed  an  Airport  Commis¬ 
sion  to  look  into  the  problem  of  air¬ 
port  locations  and  uses.  In  May  1952, 
Mr.  Doolittle,  serving  as  chairman  of 
the  committee,  submitted  his  report 
to  the  President.  Included  in  the  re¬ 
port  was  the  following  comment : 
“Full  radar  control  in  terminal  areas 
offers  the  best  known  means  of  reduc¬ 
ing  aircraft  time  in  holding  patterns 
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to  a  minimum  while  increasing  total 
traffic  which  can  be  handled  safely.” 
The  report  contained  the  recommen¬ 
dations  that  installations  and  ade¬ 
quate  manning  of  radar  traffic  con¬ 
trol  systems  be  given  high  priority. 

The  validity  of  these  major  policy 
recommendations  can  be  established 
by  an  interesting  set  of  statistics 
which  were  compiled  by  the  Civil 
Aeronautics  Administration.  These 
figures  pertain  to  delays  brought 
about  by  bad  weather  conditions 
which  necessitated  the  use  of  instru¬ 
ments  rather  than  visual  contact  in 
approaching  and  landing  at  an  air¬ 
port.  At  the  Washington  National 
Airport,  in  April  1952,  there  were 
1,213  instrument  approaches  with  a 
delay  time  of  35  hours,  41  minutes. 
In  the  same  month  of  1953,  using  ra¬ 
dar  in  the  control  of  air  traffic,  570 
instrument  approaches  were  made 
with  a  delay  time  of  2  hours,  30  min- 


term  Radar  Air  Traffic  Control  is  not 
fully  understood.  It  is  not  Ground 
Controlled  Approach  (GCA).  GCA 
has  been  widely  publicized  and  is  a 
valuable  electronic  aid.  However, 
Radar  Air  Traffic  Control  is  much 
farther  reaching.  It  may  include 
GCA  as  a  part  of  the  overall  service 
provided  in  Air  Traffic  Control  by 
radar. 

Air  Force  Radar  Air  Traffic 
Control  Program 

.  The  big  problem  of  air  traffic  con¬ 
trol  has  been  to  control  air  traffic  in 
congested  “terminal  areas.”  Termi¬ 
nal  areas  are  those  areas  above  and 
surrounding  all  of  the  airports  of  a 
single  metropolitan  district.  The  traf¬ 
fic  handling  capacity  of  the  terminal 
area  determines  the  overall  capacity 
of  the  entire  air  traffic  control  system. 
During  bad  weather,  serious  conges¬ 
tion  occurs  at  terminal  areas  thereby 


craft  at  a  particular  airfield.  In  gen¬ 
eral,  the  approach  Control  radar  will 
control  the  flight  of  an  aircraft  within 
the  limits  of  the  airdrome  control 
zone  or  normally  within  a  30  mile 
radius  of  the  field.  The  landing  con¬ 
trol  radar  is  that  part  of  the  system 
responsible  for  the  “final  approach” 
landing  operations  of  the  aircraft. 
Landing  control  radar  issues  verbal 
or  other  types  of  instructions  to  the 
pilot  based  on  data  derived  from  the 
precision  radar  equipment. 

To  accomplish  this  program,  the 
Air  Force  plans  are  based  on  three 
major  types  of  equipment:  the  AN/ 
MPN-1,  the  AN/CPN-4  and  the 
thiid,  a  combination  of  the  AN/ 
CPN-18  and  AN/FPN-16. 

The  AN/MPN-1  is  a  mobile  type 
Ground  Controlled  Approach  equip¬ 
ment  which  was  produced  during 
World  War  II.  Approximately  100 
of  these  sets  are  still  included  in  the 


View  of  a  RAPCON  interior  showing  communications  control  consoles,  flight  data  consoles  and  radar  scopes. 


utes.  Similarly  at  Minneapolis  in 
April  1952,  there  were  92  instrument 
approaches  with  a  delay  time  of  1 
hour,  47  minutes.  Again,  in  the  same 
month  of  1953,  using  radar  air  traffic 
control,  the  instrument  approaches 
totaled  444  but  the  delay  time  was  de¬ 
creased  to  23  minutes.  Another  ex¬ 
ample  occurred  at  Chicago.  In  Febru¬ 
ary  1952,  there  were  1,228  instru¬ 
ment  approaches  with  a  delay  of  93 
hours.  In  the  same  month  of  1953, 
with  approximately  the  same  number 
of  approaches,  the  delay  time  was  re¬ 
duced  to  14  hours,  42  minutes.  The 
significance  of  the  reduction  in  de¬ 
lays  is  apparent.  From  a  civil  air 
carrier  point  of  view  it  represents 
greatly  increased  economy  and  safety. 
From  a  military  point  of  view  it 
promises  greater  defense  capability. 

Excepting  a  comparatively  small 
number  of  individuals  directly  con¬ 
cerned  with  air  traffic  control,  the 


causing  delays  in  landings  and  take¬ 
offs.  Of  even  greater  importance,  the 
congestion  introduces  hazards  to 
safety.  Radar  Air  Traffic  Control,  as 
presently  operated,  is  intended  to 
solve  the  problem  of  terminal  area 
congestion. 

As  visualized  by  the  Air  Force,  air 
traffic  control  by  radar  will  ultimately 
consist  of  three  basic  components: 
the  area  control  radar;  the  approach 
control  radar;  and  the  landing  con¬ 
trol  radar.  The  area  control  radar  is 
the  part  of  the  system  that  deals  pri¬ 
marily  with  aircraft  flying  at  dis¬ 
tances  of  30  to  100  miles /from  the 
airport.  Its  primary  use  is  to  separate 
aircraft,  according  to  proper  stand¬ 
ards,  along  airways  and  channelize 
traffic  in  such  a  manner  to  provide 
a  smooth  traffic  flow  to  the  approach 
control  radar.  The  approach  control 
is  concerned  primarily  with  the  con¬ 
trol  of  arriving  and  departing  air- 


regular  USAF  operating  program. 
How'&ver,  the  limited  coverage  of  this 
type  of  equipment,  approximately 
5,000  ft.  in  altitude  at  15  miles,  and 
the  design  of  the  equipment  relegates 
its  use  to  low  traffic  density  areas. 
The  second  type  of  equipment,  the 
AN/CPN-4  is  a  mobile  type  Ground 
Controlled  Approach  set  which  is 
now  in  production  and  is  rapidly  be¬ 
ing  phased  into  Air  Force  operational 
use.  It  incorporates  many  features 
capable  of  being  exploited  in  the  field 
of  radar  traffic  control.  The  radar 
search  coverage  of  the  equipment  has 
been  increased  to  provide  a  coverage 
of  approximately  15,000  feet  in  al¬ 
titude  at  40  miles.  The  design  of  this 
equipment  is  such  that  a  number  of 
aircraft  can  be  handled  simultaneous¬ 
ly.  The  third  type  of  facility  is  a 
combination  of  the  Airport^  Surveil¬ 
lance  Radar  Set,  AN/CPN-18  and 
the  Precision  Approach  Radar  Set, 
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ADC  Radar-RAPCON  Team 

Still  another  radar  system  plays  an 
important  role  in  promoting  air 
safety.  Although  designed  primarily 
to  protect  the  United  States  from 
enemy  air  attack,  the  Air  Defense 
Command  Radar  Network  has  dem¬ 
onstrated  a  pronounced  capability  to 
save  lives  and  aircraft.  During  the 
fiscal  year  1953,  an  estimated  total  of 
91  civilian  and  military  aircraft  were 
saved.  Translated  in  terms  of  dol¬ 
lars,  the  amount  is  estimated  at 
$20,900,000.  Of  even  greater  impor¬ 
tance,  the  404  people  riding  in  the 
aircraft  may  very  well  owe  their  lives 
to  the  effort  of  the  Air  Defense  Com¬ 
mand  Radar  Network. 

The  incidents  related  to  these  emer¬ 
gencies  are  replete  with  tension  and 
drama.  Take  the  case  of  the  two 
civilian  aircraft  reported  lost  and  low 
on  fuel.  The  weather  was  extremely 
had.  A  crash  appeared  unavoidable. 
Fighting  against  time,  an  Air  Defense 
Command  radar  located  the  lost  air¬ 
craft,  established  their  position  and 
then  guided  them  to  successful  and 
timely  landings  at  Albany,  New  York. 
Another  incident  involved  a  high  per¬ 
formance  jet  aircraft.  The  pilot  re¬ 
ported  that  he  was  lost  in  bad 
weather,  low  on  fuel  and  experienc¬ 
ing  navigational  equipment  malfunc¬ 
tions.  The  aircraft  was  located  by 
radar  to  be  near  Cincinnati,  Ohio. 
The  pilot  was  steered  to  Dayton 
where  he  landed  safely.  An  incident 
was  reported  31  May.  1953  that  com¬ 
bined  both  the  intercept  capability 
of  the  Air  Defense  Command  and  its 
contribution  to  air  safety.  A  radar 
facility  reported  an  unknown  aircraft 
flying  erratically  at  low  altitude  100 
miles  out  to  sea  in  had  weather. 

{Continued  on  page  72,  col.  1) 


View  of  the  Precision  Approach  Radar,  AN/FPN-16  at  MacDill  AFB,  Tampa,  Florida 


AN/FPN-16.  The  design  of  these 
units  permits  the  placing  of  the  sets 
to  meet  spet^ial  technical  require- 
^nents  and  the  equipment  is  operated 
from  a  centrally  loc*ated  Radar  Ap¬ 
proach  Control  Center  (  RAPCON  I . 
Originally,  this  equipment  was  de¬ 
signed  to  permit  multiple  Ground 
Controlled  Approach  operation  for 
military  aircraft.  Hou^^ver,  it  hei*ame 
immediately  evident  that  theTacility 
was  also  capable  of  performing  radar 
approach  control  functions  in  termi¬ 
nal  areas  for  a  radius  of  approxi¬ 
mately  40  miles.  As  presently  being 
installed,  this  facility  is  capable  of 
|)erforming  multiple  Ground  Con¬ 
trolled  Approach  functions,  control 
of  military  traffic  only,  or  the  control 
of  both  military  and  civil  air  traffic. 


civil  traffic  is  involved,  CAA  assumes 
and  discharges  its  statutory  responsi¬ 
bility. 

A  planning  requirement  is  the 
designation  of  the  agency  responsible 
for  the  operation  of  the  Airport  Sur¬ 
veillance  Radar  Set,  the  AN/CPN-18. 
The  operation  of  the  Precision  Ap¬ 
proach  Radar  creates  no  problems 
since,  in  each  case,  only  local  airport 
control  is  involved.  However,  with 
regard  to  Airport  Surveillance  Radar, 
in  which  approaches  to  several  air¬ 
ports  within  a  rhetropolitan  area  must 
be  considered,  it  is  important  to 
clearly  outline  operational  responsi¬ 
bility.  Accordingly,  action  was  ini¬ 
tiated  by  the  Air  Force  and  the  Civil 
Aeronautics  Administration  to  deter¬ 
mine  operational  responsibility  of  all 
planned  Air  Force  bases  scheduled  to 
receive  the  AN/CPN-18  and  AN/ 
FPN-16  equipment. 

It  was  established  that  of  the  52 
Air  Force  programmed  Radar  Ap¬ 
proach  Control  Centers  in  the  United 
States,  approximately  16  were  in 
areas  of  high  density  civil  traffic.  The 
Air  Force  and  the  CAA  are  presently 
developing  joint  plans  for  opera¬ 
tional  responsibility  of  Radar  Ap¬ 
proach  Control  Centers  in  these  areas. 


Necessity  for  CAA  Coordination 

The  operation  of  the  Airport  Sur¬ 
veillance  Radar  by  the  Air  Force  for 
the  control  of  all  traffic  presents  prob¬ 
lems  which  must  be  re-olved  jointly 
with  the  Civil  Aeronautics  Admin¬ 
istration.  The  CAA  has  statutory  au¬ 
thority  in  the  Continental  United 
States  for  the  control  of  all  air  traffic 
operating  under  Instrument  Flight 
Rules.  These  rules  apply  to  aircraft 
operating  in  inclement  weather  or 
under  poor  visibility  conditions 
where  visual  contact  is  difficult. 

CAA  recognizes  that  military  agen¬ 
cies  have  the  capability  to  augment 
CAA  radar  air  traffic  control  facili¬ 
ties.  On  the  basis  of  this  capability, 
CAA  has  delegated  limited  authority 
to  the  Air  Force.  Generally,  this  dele¬ 
gating  of  authority  to  the  Air  Force 
for  complete  area  control  is  restricted 
to  specific,  designated  areas  in  which 
most  of  the  air  traffic  is  military. 
Wherever  a  considerable  amount  of 


General  view  of  the  Airport  Sur¬ 
veillance  Radar.  AN/CPN-18  at 
MacDill  AFB. 
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Twelve  200-foot  steel  towers  are  spiked  along  the  3,000-foot  summit  ridges  of  Blue  and 
Wheeler  Mountains  to  support  transmitting  antenna  system.  The  ten  cross  valley  spans 

range  between  6,000  and  8,000  feet  in  length. 


Jim  Creek  Valley  station — the 
unique  super-power  1,200,000- watt 
radio  telegraph  equipment  designed 
and  constructed  by  the  Engineering 
Products  Dept,  of  the  RCA  Victor 
Division,  in  close  cooperation  with 
Navy  communication  engineers — was 
officially  turned  over  to  the  Navy  by 
RCA  on  November  18th. 

On  that  occasion,  Admiral  Robert 
B.  Carney,  Chief  of  Naval  Opera¬ 
tions,  addressed  a  message  to  the  men 
and  women  of  the  U.  S.  Navy  around 
the  world.  His  words  were  trans¬ 
mitted  over  the  new  equipment  by 
Brig.  General  David  Sarnoff,  Chair¬ 
man  of  the  Board  of  RCA. 

The  transmitter  operates  at  very- 


Commander  G.  W.  Warren,  Officer  In 
Charge  of  the  Naval  Radio  Station  at  Jim 
Creek,  looks  on  as  P.  A.  LaClaire,  Electron¬ 
ics  Technician  Third  Class,  operates  the 
code  perforator  machine.  In  the  background 
can  be  seen  panels  of  the  supervisory  con¬ 
sole  for  the' transmitter. 


low -frequencies  (VLF)  and  the  radio 
signals  can  be  flashed  to  Navy  forces 
or  establishments  operating  in  any  of 
the  seven  seas.  Signals  will  penetrate 
to  submarines  cruising  below  surface, 
and  will  insure  reliable  arctic  com-' 
munications  despite  frequent  mag¬ 
netic  storms  and  ionospheric  disturb¬ 
ances. 

The  giant  transmitter  has  been  in 
design,  development,  construction, 
test,  and  installation  since  the  spring 
of  1947.  I  The  first  article  in  Signal 
about  the  Jim  Creek  project  was  fea¬ 
tured  in  the  January-February  1951 
issue. )  Its  design  and  construction 
posed  problems  never  before  encoun¬ 
tered  by  RCA  transmitter  engineers. 
A  mountainous  canyon  area  encom¬ 
passing  725  acres  was  transformed  by 
Navy  personnel  to  accommodate  the 
equipment  whi(;h  required  27  freight 
cars  to  transport  it  from  the  RCA 
Victor  Camden  plant  to  the  Pacific 
Northwest. 

During  the  opening  ceremonies. 
General  Sarnoff  described  the  Jim 
Creek  structure  as  “an  enduring  testi¬ 
monial  to  teamwork.”  He  said  that 
175  other  business  firms  had  supplied 
RCA  with  parts  and  components  for 
the  transmitter,  and  that  their  work 
typified  American  industry’s  team¬ 
work  with  the  armed  forces. 

Among  the  engineering  achieve¬ 
ments  in  the  design  of  the  new  Navy 
equipment,  RCA  cited  the  following: 

(a)  A  conservatively  rated  1,200,- 
000-watt  output  from  four  superpower 
electron  tubes  designed  specifically 
for  this  type  of  service.  This  repre¬ 
sents  a  four-fold  advance  over  older 
equipments  which  use  eight  tubes  to 
develop  500-KW. 


.  .  . 
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I  h  I  Microsecond  fault  protection 
developed  specifically  for  this  Navy 
equipment.  This  electronic  device  re¬ 
lieves  overload  faults  in  the  super¬ 
power  amplifier  tubes  in  the  fantasti¬ 
cally  short  time  of  seven  millionths  of 
a  second  and  prevents  the  build  up 
of  currents  that  could  damage  the 
tubes. 

Ic)  Elimination  of  tuning  controls 
in  all  low  power  stages  through  the 
penultimate  amplifier.  Tuning  adjust¬ 
ments  are  confined  to  remote  push¬ 
button  control  of  the  antenna  and 
power  amplifier  tuning.  This  is  ac¬ 
complished  by  special  broadband  am¬ 
plifiers  developed  by  RCA  and  wide¬ 
ly  used  in  the  company’s  standard 
broadcast  transmitters. 

(d)  Simplification  of  complex  con¬ 
trol  functions  such  as  the  mimic  bus 
controls  on  the  operator’s  supervisor> 
console  which  tells  at  a  glance  which 
units  are  in  use  and  which  are  in  an 
idle  or  test  status. 

I  e  I  Development  of  a  variable  fre¬ 
quency  oscillator  having  a  frequency 
stability  of  0.001  per  cent.  Advanced 
development  based  upon  experience 
with  binary  computer  circuitary  re¬ 
sulted  in  this  extremely  stable  fre¬ 
quency  source  which  may  be  set  to 
any  frequency  in  the  14.5  to  35  kilo¬ 
cycle  VLF  band. 

( f )  Design  of  the  highly  efficient 
catenary-type  antenna  system.  The 
ten  catenary-spans,  representing  the 
largest  antenna  ever  erected,  were  de¬ 
signed  by  experienced  RCA  engineers 
who  specialize  in  this  type  of  con¬ 
struction.  ^ 

The  Navy  Department  chose  Jim 
Creek  Valley,  which  is  about  20  miles 
inland  from  Puget  Sound,  and  about 
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55  miles  north-northeast  of  Seattle, 
as  the  perfect  site  for  its  new  “voice.” 
The  heavily-wooded  site  was  cleared 
of  trees,  and  completely  transformed 
to  make  wav  for  the  wireless  station. 
Six  200-foot  towers,  painted  red  and 
white,  were  constructed  on  3,200-foot 
Wheeler  Mountain  on  the  north,  and 
six  more  on  3,000-foot  Blue  Mountain 
on  the  south.  Between  them,  in  the 
valley,  stretch  the  cables — the  ten 
catenary  spans  of  the  antenna — rang¬ 
ing  in  size  from  5,640  to  8,000  feet 
in  length.  On  the  valley  floor  are  23 
other  towers,  some  of  them  145  feet 
tall,  supporting  the  down  leads,  feed 
bus.  and  the  counter-w  eights  that  keep 
the  dowm  leads  in  tension. 

The  windowless  transmitter  station 
is  seven  stories  in  height  and  shielded 
against  the  intense  electromagneti<* 
field.  The  structure  not  only  houses 
the  transmitting  equipment,  but  has 
facilities  supporting  machine,  electri- 
<*al,  sheet  metal,  and  other  servicing 
shops.  Living  and  recreation  facili¬ 
ties  for  a  48-man  staff  are  included 
on  the  reservation  nearby. 

The  powerful  transmitter,  itself,  is 
<  ontained  within  an  enclosure  80  feet 
wide  and  50  feet  deep.  The  transmit¬ 
ter  is  actually  a  dual  500-KW  trans¬ 
mitter  arranged  in  the  shape  of  the 
letter  LI.  Between  the  wings  of  the  U 
is  the  supervisory  control  console  in¬ 
cluding  the  operator’s  desk.  To  each 
side  are  the  main  rectifiers  followed 
h>  the  exciters  and  500-KW  power 
amplifiers. 

1  he  central  supervisory  console 
contains  the  extension  controls  and 
instruments  for  trimming  I  critical 
tuning  I  amplifier  and  antenna  cir¬ 
cuits.  The  intricate  switching  opera¬ 


Bird's-eye  view  through  steel  framework  of  200-foot  summit  ridge  tower  shows  the  seven- 

story  windowless  transmitter  building. 


tions  are  simplified  by  a  mimic  bus 
control  which  features  lights  repre¬ 
senting  the  various  transmitting  units. 
Lighted  bulbs  show  at  a  glance  which 
circuits  are  in  operation  and  which 
are  in  idle  or  test  status. 

Both  frequency  generator-monitor 
units  are  grouped  with  the  supervi¬ 
sory  console  to  provide  a  central  op¬ 
erating  position  from  which  the  more 
important  instruments  may  be  ob¬ 
served.  This  assembly  also  includes 
the  CW  or  FSK  teleprinter  tone-key¬ 
ing  equipment.  The  master  control 
panel  contains  meters  for  the  switch 
gear,  water  temperature  and  flow, 
pressure  pumps  and  other  auxiliary 
equipment. 

The  first  operational  message  sent 
over  the  Jim  Creek  transmitter  was 
addressed  to  the  Navy  personnel 
throughout  the  world.  Admiral  Rob¬ 
ert  B.  Carney,  Chief  of  Naval  Opera¬ 
tions,  dictated  his  words  to  Brig.  Gen¬ 
eral  David  Sarnoff,  Chairman  of  the 


Board  of  RCA,  who  transmitted  the 
message  as  follows: 

“To  THE  MEN  AND  WOMEN  OF  THE 

U.  S.  Navy  around  the  world;  1 

GREET  YOU  FROM  JlM  CrEEK  VaLLEY 

in  the  Cascade  mountain  range  of 
America’s  northwest.  Here  today  * 

WE  AND  THE  RaDIO  CORPORATION  OF 

America  are  dedicating  to  the 

SERVICE  OF  THE  NaVY  AND  THE  NA¬ 
TION,  THE  MOST  POWERFUL  RADIO 
TRANSMITTER  EVER  BUILT.  ItS  WIRE¬ 
LESS  MESSAGES  WILL  PENETRATE  TO 
OUR  SUBMARINES  BENEATH  THE  WA¬ 
TER,  TO  OUR  Arctic  outposts,  to 
OUR  SHIPS  AND  AIRCRAFT  ON  AND 
ABOVE  DISTANT  SEAS.  WiTH  THIS  FIRST 
MESSAGE  WE  FORGE  ANOTHER  LINK  BE¬ 
TWEEN  YOU  AND  YOUR  HOMELAND. 

With  it,  we  build  a  new^  security 

CHANNEL  FROM  AMERICA  TO  THE 
NAVAL  UNITS  WHICH  FORM  ITS  OUTER 
RAMPARTS  OF  DEFENSE.  To  EACH  OF 
YOU,  BEST  WISHES  AND  GODSPEED.” 
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Breakdown  (lower  left)  and  completely  assembled  (upper  right)  view  of  a  CW  Magnetron,  used  in  the  "Microtherm"^,  Raytheon's  diathermy 

machine  that  heals  by  means  of  radar-frequency  waves. 

THE  MAGNETRON 

A  strange  device  that  lay  idle  for  years  until 

i 

the  pressure  of  World  War  II  pushed  its  develop¬ 
ment  for  radar,  setting  off  a  whole  new  field  of 
electronics  to  the  benefit  of  all. 
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Ever  since  Lee  Deforest  built 
the  first  vacuum  tube,  the  world  has 
never  been  quite  the  same.  With  the 
development  of  more  and  more  tube 
types,  the  science  of  electronics  be¬ 
came  one  of  the  most  potent  factors 
in  changing  our  way  of  life,  in  ad- 
vam  ing  the  frontiers  of  science,  and 
making  possible  new  electrical  mar¬ 
vels. 

Since  DeForest’s  time,  however, 
no  single  vacuum  tube  has  had  quite 
such  significant  consequences  as  the 
emergence  of  the  magnetron.  As  the 
‘‘heart”  of  radar  and  a  host  of  other 
high  frequency  devices,  the  magne¬ 
tron  has  stood  out  as  one  of  the  great 
all-time  electronic  developments.  The 
basic  research  that  it  has  generated 
will  continue  to  produce  important 
advances  in  microwave  transmission, 
for  example,  for  many  years  to  come. 

Strangely  enough,  the  “radio  age” 
began  in  the  higher  frequency  ranges 
which  are  the  domain  of  today’s  mag¬ 
netron.  Heinrich  Hertz,  discoverer 
of  the  Hertzian  rays  of  radio,  con¬ 
ducted  most  of  his  experiments  dur- 
*ing  the  l<Ws  in  the  short-wave 
region. 
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1  here  w  as  at  that  time,  however, 
no  reliable  and  stable  power  source 
capable  of  producing  the  necessary 
power  for  high  frequency  radio — so 
the  development  of  early  radio  and 
wireless  had  to  depend  on  the  long 
w  aves  —  some  of  them  more  than  a 
fifth  of  a  mile  in  length,  measured 
from  peak  to  peak.  This  kind  of 
wave  was  generated  by  a  triode.  a 
relatively  simple  three-element  vacu¬ 
um  tube  consisting  of  an  anode,  a 
cathode,  and  a  grid  placed  between 
them,  on  which  a  variation  in  volt¬ 
age  could  be  impressed  in  order  to 
control  the  straight  flow  of  electrons 
from  cathode  to  anode. 

The  only  known  way  to  shorten  the 
radio  waves  was  to  build  smaller 
triodes.  The  smaller  the  tube,  the 
shorter  the  waves  and  the  lower  the 
power.  There  was  a  limit  to  how 
small  triodes  could  be  built,  because 
if  they  were  too  small,  they  would 
cease  to  function.  What  was  needed 
seemed  paradoxical :  a  source  of 
much  shorter  waves,  *  produced  with 
vastly  greater  power.  This  would 


make  possible  smaller  and  more  effi¬ 
cient  antennae,  and  sharply  focused 
microwaves,  not  to  mention  smaller 
and  more  compact  equipment. 

Quite  unexpectedly,  the  magnetron 
produced  the  answer.  Its  basic  prin¬ 
ciples  were  worked  out  primarily  b) 
the  British,  although  a  sort  of  “an¬ 
cestor,”  a  fairly  primitive  magnetic 
tube  without  resonant  cavities,  had 
been  built  by  General  Electric  in 
1921.  Through  the  late  1920’s  and 
the  30’s,  it  was  tinkered  with  in  Ger¬ 
many,  Russia,  France,  and  Japan, 
picking  up  modifications  and  devel¬ 
opments  along  the  way. 

It  was  the  British  scientists,  how¬ 
ever,  under  the  stress  of  the  Battle 
for  Britain,  who  first  put  together  the 
device  that  can  be  truly  called  an  ef¬ 
fective  cavity  magnetron.  Jhey  de¬ 
veloped  this  internal  cavity  magne¬ 


sible  through  “pulsing”  the  magne¬ 
tron,  and  had  further  demonstrated 
that  these  power  peaks  could  be  han¬ 
dled  very  well  by  a  large-size  cathode 
coated  with  oxides.  Previously  it  had 
been  generally  believed  that  only  a 
thorium-tungsten  cathode  could  per¬ 
form  satisfactorily  at  the  high  power 
levels. 

It  became  increasingly  evident  that 
the  magnetron  was  the  logical  and 
natural  replacement  for  the  triodes  in 
most  radar  designs.  It  provided  far 
greater  power  at  higher  frequencies, 
and  made  possible  an  order  of  effi¬ 
ciency  and  resolving  power  never  be¬ 
fore  attainable. 

The  British  brought  their  magne¬ 
tron  to  this  country  and  placed  it  in 
the  custody  of  the  Radiation  Labora¬ 
tory  at  the  Massachusetts  Institute  of 
Technology.  Several  reproductions 


This  picture  presents  a  breakdown  of  the  parts  that  make  up  an  average  magnetron.  Later 

types,  still  classified,  are  more  complicated. 


tron  in  1940,  producing  a  thing  that 
no  longer  looked  like  a  radio  tube.  It 
was  mostly  metal,  with  a  heavy  mag¬ 
net  as  often  as  not  made  from  the 
new  alumiaum-nickel  alloys  that  al¬ 
low  strong  permanent  field  strength. 

Unlike  the  triode,  where  electrons 
flow  in  a  straight  line  from  cathode 
to  anode,  the  magnetron  directs  its 
internal  flow  in  complicated  curved 
paths  near  a  labyrinth  of  interior 
cavities. 

The  machining  of  these  cavities 
constituted  one  of  the  major  head¬ 
aches  for  electronics  engineers  in 
World  War  IL  With  the  coming  of 
the  war  and  the  burgeoning  impor¬ 
tance  of  radar,  the  demand  for  mag¬ 
netrons  mushroomed  enormously,  far 
beyond  the  combined  productive  ca¬ 
pacities  of  the  allied  nations. 

British  scientists  had  shown  that 
enormous  bursts  of  power  were  pos¬ 


were  made  initially  at  the  Bell  Tele¬ 
phone  Laboratories,  and  since  many 
more  were  needed,  most  of  the  major 
electronics  firms  were  called  into  con¬ 
ference.  Raytheon  Manufacturing 
Company,  of  Waltham,  Mass.,  was  in 
no  sense  an  industrial  giant  in  1940 
— but  it  had  established  a  high  repu¬ 
tation  for  developmental  work  on 
tubes,  and  was  also  given  an  order  to 
produce  some  magnetrons  from  the 
British  designs — and  to  develop,  if 
possible,  improvements. 

Raytheon  placed  Percy  L.  Spencer 
in  charge  of  the  new  project.  Spdncjer 
had  worked  for  Submarine  Signal 
Company  of  Boston  (now  a  division 
of  Raytheon),  and  had  great  ex-peri- 
ence  in  tube  design.  He  immediately 
recognized  the  “bottleneck”  —  the 
machining  of  those  troublesome  in¬ 
ternal  cavities  —  and  evolved  an  idea 
that  was  to  revolutionize  the  produc- 
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tion  method  and  materially  contribute 
to  winning  the  war  by  making  radar 
available  in  quantities  that  nobody 
had  believed  possible. 

Through  conventional  methods  of 
manufacture,  Raytheon  had  been 
making  about  17  magnetrons  a  week 
in  the  autumn  of  1941.  A  few  days 
before  Pearl  Harbor,  the  navy  allo¬ 
cated  funds  for  construction  of  a 
$2,000,000  plant  adjacent  to  Raytheon 
facilities  in  Waltham.  Percy  Spencer 
took  charge  of  the  hew  production 
and  boosted  the  output  of  magnetrons 
to  100  a  week.  Then  he  evolved  the 
final  details  of  his  new  idea.  Briefly, 
it  consisted  of  stamping  out  the  con¬ 
figurations  of  the  cavities  in  thin 
copper  sheets;  then  stacking  the 
sheets  in  perfect  alignment  and  regis¬ 
ter,  brazing  them  together  into  a 
solid  block.  This  would  eliminate 
about  100  man-hours  of  precision 
machining,  reduce  costs  considerably, 
and  make  possible  much  faster  pro¬ 
duction. 

The  new  process,  however,  would 
require  very  expensive  punch  presses 
and  conveyor  furnaces.  Government 
agencies  were  dubious  about  sinking 
so  much  money  into  a  new  and  un¬ 
tried  process. 

Very  quickly,  magnetron  produc¬ 
tion  rose  from  100  a  week  to  1,000  — 
then  to  a  thousand  per  day.  It  even¬ 
tually  reached  the  fantastic  figure  of 
2,500  magnetrons  per  day  —  more 
than  the  output  of  all  other  com¬ 
panies  combined.  This  achievement 
catapulted  Raytheon  into  major  war 
contracting.  At  war’s  end,  of  a  mil¬ 
lion  magnetrons  produced  by  all  com¬ 
panies  for  the  Navy,  Raytheon  had 
supplied  more  than  half. 

Somehow,  Raytheon  scraped  to¬ 
gether  $750,000  (by  mortgaging,  as 
one  engineer  put  it,  “everything  in¬ 
cluding  the  flowers  on  the  reception¬ 
ist’s  desk”)  and  production  under  the 
new  laminating  process  began. 

As  one  of  his  major  contributions 


In  the  center  of  the  above  photo  is  a  view 
of  the  grid  section  of  the  sensational,  new 
Grid  Magnetron  developed  by  Raytheon  re¬ 
cently.  Surrounding  it  are  various  types  of 
Grid  Magnetrons. 

to  the  development  of  the  magnetron. 
Dr.  Spencer  worked  out  a  method  of 
“strapping”  the  anode  spokes  for 
better  control  inside  the  tube.  In 
many  instances,  this  resulted  in  more 
than  doubled  efficiency. 

At  that  time,  Raytheon’s  catalog 
listed  more  than  50  kinds  of  magne¬ 
trons,  ranging  from  a  2.5  kilowatt 
job  at  2500  volts,  weighing  about  1% 
pounds,  to  a  14-pounder  that  deliv¬ 
ered  1500  kilowatts  at  30,000  volts. 

One  of  the  great  problems  of  mag¬ 
netron  operation  has  always  been  that 
of  stabilizing  the  frequency  at  which 
the  tube  operates.  So  many  factors 
affect  the  frequency  response  —  such 
things  as  cavity  resonance,  power 
source,  accuracy  of  machined  parts, 
temperature  balance,  etc.,  that  a  fre¬ 
quency  “jump”  from  the  desired  fre¬ 
quency  to  some  other,  was  a  common 
failing. 

The  method  consisted  primarily  of 
connecting  alternate  anodes  with  a 
conductive  copper  “strap.”  The 
process  of  connecting  every  other 


anode  arm  was  modified  and  refined, 
until  a  method  was  evolved  of  using 
two  closely  adjacent  straps  to  inter¬ 
connect  all  the  anode  arms  at  both 
ends  of  the  tube — the  so-called 
“double  strapping,”  consisting  of  two 
sets  of  straps  at  either  end,  or  four 
sets  all  together. 

Subsequently,  Raytheon  engineer¬ 
ing  has  added  many  more  valuable 
developments  to  the  magnetron.  These 
include  mechanical  tuning,  electronic 
tuning,  packaging  techniques,  and 
improved  designs  of  cathode  support 
structures. 

Still  another  improvement  of  major 
significance  has  come  out  during  the 
past  year.  The  power  tube  division, 
under  Percy  Spencer’s  direction,  an¬ 
nounced  the  “grid  magnetron.”  The 
addition  of  a  grid  into  the  tube  makes 
possible  the  introduction  of  a  con¬ 
trol  signal,  much  the  same  as  in  other 
vacuum  tubes.  This  opens  up  wide 
vistas*  of  application  for  the  magne¬ 
tron  that  previously  were  felt  to  be 
the  province  of  other  types  of  tubes. 

By  this  time,  there  is  little  doubt 
throughout  the  electronics  industry 
that  Raytheon  enjoys  a  decisive  pre¬ 
eminence  in  magnetrons.  The  com¬ 
pany  designs  and  builds  entire  radar 
systems  around  its  own  tubes,  and 
has  established  a  leadership  in  many 
phases  of  high  frequency  research 
and  engineering. 

The  company  designs  and  produces 
innumerable  types  of  electronic 
equipment  for  commercial  and  mili¬ 
tary  use,  and  is  blazing  new  trails  in 
the  fascinating  fields  of  microwave 
communications,  radar,  diathermy, 
ultrasonics,  guided  missile  controls, 
television  receivers,  marine  and  aero¬ 
nautical  electronics  equipment,  navi¬ 
gational  aids,  digital  computers,  and 
a  host  of  highly  specialized  products. 
It  was  no  idle  dream  that  prompted 
the  sincere  Raytheon  slogan,  “Ex¬ 
cellence  In  Electronics.” 


Size  comparisons — left  to  right:  a  subminiature  tube,  a  miniature  tube,  two  receiving  tubes,  a  rectifier,  three  klystrons,  and  three  small 

magnetrons. 
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I’wo  EVE^TS  NOW  TAKING  PLACE  in  widely  separated  parts 
of  the  country  are  of  great  significance  in  the  applica¬ 
tion  of  nuclear  energy  for  the  generation  of  useful  power. 

At  Groton,  Conn.,  the  hull  of  the  world’s  first  nuclear 
jjropelled  submarine,  the  USS  Nautilus,  takes  shape  on 
the  shipways. 

At  the  same  time,  at  the  National  Reactor  Test  Station 
near  Idaho  Falls,  Idaho,  the  prototype  power  plant  for  the 
Nautilus  is  undergoing  tests  which  passed  a  significant 
goalpost  on  May  31,  1953,  when  the  first  useful  power 
from  this  self  sustaining  chain  reaction  was  achieved  in 
its  reactor.  This  achievement  culminates  the  results  of 
four  years’  work  by  the  Atomic  Energy  Commission  and 
the  Navy  working  in  close  cooperation  on  the  joint 
project. 

It  had  been  known  for  many  years  that  the  tremendous 
energy  locked  up  in  uranium  could  be  released.  As  a 
result  of  the  wartime  Manhattan  Project  the  uncontrolled 
release  of  the  energy  in  the  form  of  an  atomic  bomb  came 
as  a  dramatic  step  in  history.  The  release  of  this  energy 
in  a  controlled  reaction  to  release  useful  power  has  proven 
to  be  a  longer  and  more  difficult  task.  Each  pound  of 
uranium  has  a  potential  energy  content  to  that  of  2,600,- 
000  pounds,  or  1,300  tons  of  coal,  or  360,000  gallons  of 
oil.  The  release  of  this  energy  in  useful  form  has  required 
the  development  of  new  engineering  techniques  and  skills, 
the  bringing  into  production  of  new  metals  and  the  co¬ 
ordinated  efforts  of  thousands  of  people  and  hundreds  of 
contractors  to  reach  the  final  product. 

With  such  a  tremendous  energy  available  from  small 
quantities  of  fuel,  it  was  natural  that  a  submarine  would 
prove  to  be  an  attractive  application.  All  conventional 


submarines  in  the  world  today  are  really  surface  ships 
capable  of  very  brief  excursions  beneath  the  surface.  Both 
the  type  of  submarine  which  we  and  other  nations  used  in 
World  War  II,  and  the  newer  faster  and  modern  “guppy” 
introduced  at  the  very  end  of  the  war  propelled  on  the 
surface  by  diesel  engines  which  are  oil  fueled  and  require 
great  quantities  of  the  earth’s  air  in  order  for  these  en¬ 
gines  to  operate  while  all  of  the  submarine  except  the 
“snorkel,”  or  breathing  tube,  is  submerged,  does  not 
really  allow  the  preceding  submarine  to  be  free  from  de¬ 
tection  when  running  on  diesel  engines.  In  order  to 
achieve  complete  concealment  the  conventional  submarine 
must  shut  down  its  diesels  and  run  on  a  secondary  sys¬ 
tem,  using  huge  electric  storage  batteries  and  electric 
motors.  The  batteries  have  very  limited  endurance  so  the 
length  of  time  which  an  ordinary  submarine  can  remain 
submerged,  especially  at  high  speeds,  is  surprisingly  small. 

With  freedom  of  maneuver  and  the  natural  conceal¬ 
ment  afforded  by  the  ocean  above  her,  the  nuclear 
powered  submarine  is  truly  a  weapon  of  surprise.  For 
the  first  time  in  history,  a  vessel  truly  free  of  the  earth’s 
atmosphere  has  been  achieved.  No  tell-tale  snorkel  ruf¬ 
fles  the  surface  of  the  ocean  when  the  Nautilus  passes  by. 

On  the  desert,  west  of  Idaho  Falls,  Idaho,  is  located  a 
large  building  inside  of  which  engineers  from  the  West- 
inghouse  Electric  Corporation,  scientists  from  the  Argonne 
National  Laboratory,  and  trained  Naval  submarine  per¬ 
sonnel  are  operating  a  submarine  power  plant.  Only  the 
engine  room  and  reactor  compartment  haye  been  built 
in  this  reactor  building  in  Idaho.  Since  the  ends  of  the 
submarine  are  principally  filled  with  living  space,  tor¬ 
pedo  tubes,  etc.,  it  was  not  necessary  to  duplicate  them  in 


This  article  is  based  on  a  talk  given  recently  by  Commander  Sweek  to  the  AFCA  Fort 
Monmouth  Chapter. '  Highlighted  by  the  launching  of  the  Nautilus,  the  problems  of 
nuclear  engineers  take  on  added  importance  in  a  new  era  of  controllable  atomic  power. 
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order  to  give  an  adequate  test  to  the  land  prototype, 
known  hy  the  official  title  of  STFi,  Mark  I.  This  power 
plant  was  designed  and  built  through  the  joint  efforts  of 
the  Westinghouse  Corporation  and  the  Argonne^National 
Laboratory,  working  for  the  Atomic  Energy  Commission 
.  and  the  Navy.  The  equipment  was  manufactured  by 
literally  hundreds  of  subcontractors  throughout  the  United 
States,  and  assembled  by  mechanics  from  the  Electric 
Boat  Division,  General  Dynamics  Corporation.  Outside 
the  reactor  building  is  even  a  small  ocean;  this  spray 
pond  is  used  to  cool  the  water  which  is  necessary  for  the 
operation  of  any  steam  propulsion  plant  and  which,  of 
course,  is  normally  ground  th*e  submarine  when  she  is  at 
sea.  This  spray  pond  is  fed  by  water  from  deep  wells 
drawing  water  from  the  Lost  River  which  disappears  into 
the  western  edge  of  the  desert. 

Revolutionary  Effect  on  Navies  of  the  World 

At  the  same  time  that  the  Mark  I  was  being  completed 
on  the  Idaho  desert,  the  keel  plate  of  the  Nautilus  her¬ 
self  was  laid  on  June  14,  1952,  ^n  the  shipways  at  Groton, 
Conn.  This  event  received  national  recognition  and  the 
President  of  the  United  States  himself  officiated  at  the 
ceremonies.  At  the  same  time  he  stated — 

“.  .  .  the  military  significance  of  this  vessel  is  tremend¬ 
ous.  The  engine  of  the  Nautilus  will  have  as  revolu¬ 
tionary  an  effect  on  the  navies  of  the  world  as  did  the 
first  ocean  steamship  120  years  ago.  .  .” 

“But  the  peaceful  significance  of  the  Nautilus  is  even 
more  breath-taking.  When  this  ship  has  been  built  and 
operated,  controllable  atomic  power  will  have  been 
demonstrated  on  a  substantial  basis.  . 

Since  that  date,  the  construction  of  the  hull  has  progressed 
at  a  rapid  pace.  Section  by  section  the  great  rings  of 
steel  which  form  the  pressure  hull  of  the  Nautilus  have 
been  carried  down  the  shipways  and  welded  into  place. 

The  welding  machines  have  nearly  completed  their 
work.  All  the  plate  has  been  rolled  for  the  Nautilus  and 
now  the  rolls  are  busy  starting  to  fabricate  the  steel  for 
her  sister  ship,  the  Sea  Wolj,  which  will  also  be  nuclear 


This  photo,  taken  during  the  construction  of  the  NAUTILUS,  shows 
a  workman  putting  the  finishing  touches  on  a  propeller  shaft  of  the 
world's  first  nuclear-powered  submarine.  Capable  of  circumnavi¬ 
gating  the  globe  without  refueling,  the  sub  is  powered  by  a 

uranium  reactor. 


powered  but  by  a  different  reactor  being  built  by 

the  General  Electric  Company. 

The  Nautilus  herself  was  launched  on  January  21, 
1954.  She  was  christened  by  Mrs.  Eisenhower. 

Let  us  now  look  at  some  of  the  engineering  problems 
involved  in  building  a  power  plant  such  as  the  one  in¬ 
stalled  in  the  Nautilus,  The  heart  of  the  nuclear  power 
plant  is  the  nuclear  reactor.  There  are  three  basic  types 
^  of  reactors;  production  reactors,  which  make  fissionable 
material,  research  reactors,  which  are  expensive  scientific 
tools,  and  useful  power  producing  reactors.  The  develop¬ 
ment  of  nuclear  reactors  in  this  country  is  specifically 
the  responsibility  of  the  Division  of  Reactor  Development 
of  the  Atomic  Energy  Commission,  the  Director  of  which 
is  Dr.  L.  R.  Hafstad.  This  Division  is  concerned  with  the 
development  of  all  types  of  nuclear  reactors.  Since  1  be¬ 
lieve  your  interest  as  engineers  lies  more  in  the  direction 
of  useful  power  producing  units,  and  since  that  is  the 
field  in  which  1  am  most  familiar,  I  will  confine  my  re¬ 
marks  to  power  producing  reactors.  Because  of  the  im¬ 
mediate  demand  of  the  military  for  reactors  to  propel 
ships  whose  economies  do  not  have  to  meet  stiff  competi¬ 
tion  of  commercial  power  production,  there  are  several 
projects  aimed  at  the  problems  of  military  vehicle  pro¬ 
pulsion.  Since  the  interesting  future  of  nuclear  energy  is 
in  the  economic  generation  of  power,  we  find  great  in¬ 
terest  in  attempting  to  extrapolate  from  where  we  are 
today  to  where  we  will  be  when  all  the  economic  elements 
are  considered.  A  number  of  electric  utilities  and  engi¬ 
neering  firms  are  cooperating  with  the  Atomic  Energy 
Commission  in  making  studies  at  their  own  expense  of 
the  economic  applications. 

Before  discussing  nuclear  power  plants,  there  are  a 
few  physical  concepts  which  I  should  like  to  get  across. 
The  first  of  these  is  the  idea  that  from  the  power  plant 
standpoint,  the  nuclear  reactor  just  replaces  the  fire  in 
the  fire-box  of  a  conventional  coal  or  oil  fired  power  plant. 
Tliere  are,  however,  some  most  significant  differences 
between  nuclear  power  plants  and  other  plants. 

Now%  let’s  get  back  to  some  of  the  problems  peculiar 
to  nuclear  power.  These  problems  are  caused  by  the 
physical  fact  that  the  heat  released  as  a  consequence  of 
the  process  of  nuclear  fission  in  the  reactor  is  intimately 
and  completely  coupled  with  the  release  of  tremendous 
quantities  of  penetrating  nuclear  radiations.  These  radia¬ 
tions  bring  with  them  problems  of  radiation  damage, 
shielding,  and  special  limitations  on  the  types  of  ma¬ 
terial  which  can  be  used  in  reactors. 

Micro-Something  or  Magna-Something 

Another  factor  of  problems  involved  in  nuclear  engi¬ 
neering  is  the  tremendous  range  in  magnitude  of  the 
quantities  with  which  the  engineer  is  constantly  dealing. 
Since  most  of  the  common  units  of  measurement  were 
established  before  the  so-called  science  of  nucleonics  was 
heard  of,  practically  every  unit  of  measure  in  nuclear 
engineering  is  either  a  micro-something  of  a  magna- 
something.  For  example,  instead  of  measuring  radiation 
intensity  in  terms  of  curies,  a  term  derived  from  the 
radioactivity  of  one  gram  of  radium,  we  find  most  of 
our  radiation  problems  measured  in  terms  of  megacuries. 
On  the  other  hand,  the  unit  in  which  the  nuclear  physicist 
specifies  the  ability  of  a  given  material  to  absorb  neu¬ 
trons,  the  so-called  cross-section,  is  an  area  measured  in 
what  the  nuclear  physicist  calls  barns.  This  unit,  equiva¬ 
lent  to  10'^^  cm-  of  area,  was  so  called  because  it  was  not 
as  big  as  a  barn  door.  Another  associated  idiosyncrasy  of 
the  nuclear  engineering  business  is  the  wide  use  of  both 
the  metric  and  English  systems  of  measurement  which  to 
the  average  engineer  brought  up  in  the  English  system  is 
a  bit  baffling  at  first. 
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Notwithstanding  the  above  wide  variation  between 
nuclear  engineering  and  the  engineering  field  in  general, 
most  of  the  problems  which  must  be  solved  fall  well  with¬ 
in  the  province  of  the  mechanical  engineering  profession. 
All  of  these  are  susceptible  to  solution  through  experi¬ 
ment  and  calculation  with  a  relative  high  degree  of  pre¬ 
cision.  We  find  today  a  considerable  number  of  engineers 
of  various  background  engaged  in  the  design  of  nuclear 
power  plants  and  their  associated  equipment.  As  might 
be  expected,  there  are  many  specialties  in  this  field  just  as 
there  are  in  the  field  of  mechanical  engineering  in  gen¬ 
eral.  The  various  types  of  engineering  problems  involved 
range  from  shielding  and  its  associated  cousin  of  remote 
maintenance,  through  the  metallurgical  problems  involved 
in  new  and  exotic  materials,  and  in  the  production  of  both 
new  and  common  material  with  exceptional  degrees  of 
purity  and  accuracy.  Problems  of  radiation  damage  by 
various  materials  are  of  constant  concern,  as  are  heat 
transfer  problems.  Indeed,  I  believe  it  is  safe  to  say  that 
heat  transfer  constitutes  the  central  theme  about  which 
most  reactor  designs  revolve.  Even  a  nuclear  physicist 
must  bow  to  the  requirements  of  heat  transfer  at  times. 
The  electronics  and  servo-mechanisms  engineers  also  have 
plenty  to  keep  them  busy,  with  detecting  and  indicating 
instruments  and  control  systems.  The  chemical  engineer 
has  a  very  important  part  in  solving  the  intricate  prob¬ 
lems  involved  in  the  reprocessing  of  extremely  radio¬ 
active  wastes.  If  we  devote  just  a  little  time  to  each  of 
these,  we  will  see  where  the  engineering  problems  actually 
exist. 

Reactor  Shielding  Structures 
Concern  Nuclear  Engineer 

1  will  take  shielding  first,  since  not  only  is  it  the  prin¬ 
cipal  new  feature  involved  resulting  from  the  extreme 
radioactivity  to  be  handled,  but  also  in  the  case  of  the 
mobile  plants,  it  is  a  particularly  difficult  problem.  For 
stationary  power  plants  where  there  is  plenty  of  space, 
and  where  size  and  weight  are  not  particularly  important, 
we  find  ordinary  materials  such  as  concrete,  iron,  and 
water  useJ  for  shielding,  with  economic  consideration 
usually  determining.  In  mobile  reactors,  for  both  ship 
and  aircraft  application,  we  find  the  principal  emphasis 
being  placed  on  weight  and  space  so  that  materials  of 
more  unusual  nature  are  being  investigated.  Some  of 
these  materials  which  have  the  best  properties  as  shield¬ 
ing  materials  do  not  have  good  structural  properties,  so 
the  techniques  of  their  possible  utilization  in  reactor 
shielding  structures  is  a  matter  of  concern  to  the  nuclear 
engineer.  Another  feature  of  nuclear  power  plants  asso¬ 
ciated  with  shielding  is  the  high  degree  of  leak  tightness 
required  of  the  coolant  systems  which  must  contain  radio¬ 
active  reactor  coolant.  A  degree  of  leak  tightness  and  re¬ 
liability  that  is  unusual  in  the  ca^e  of  large  systems  by 
ordinary  engineering  standards  is  required. 

In  the  case  of  most  of  the  reactor  coolants  used,  the 
leakage  of  a  very  few  cubic  centimeters,  (most  of  you 
may  recognize  this  unit  of  liquid  as  about  a  jigger)  will 
release  enough  radioactivity  to  the  surroundings  to  make 
the  area  uninhabitable.  An  ordinary  steam  power  plant  is 
subject  to  copious  leakage  as  compared  to  this  standard. 
Valve  packing  glands,  pump  shaft  seals,  pipe  flanges,  and 
turbine  shaft  seals,  usually  all  leak  to  the  extent  that  it  is 
necessary  to  add  makeup  of  many  gallons  of  water  per 
day  to  the  boiler.  A  reactor  coolant  system  simply  must 
not  leak  at  all.  The  heat  exchangers,  piping,  reactor  con¬ 
tainer,  and  other  system  components  which  make  up  this 
necessarily  impervious  envelope  to  contain  the  coolant, 
generally  may  be  of  a  heavy  rugged  structure  wherein 
good  engineering  pr.actice  will  insure  great  integrity. 
However,  it  is  necessary  to  transmit  through  this  envelope 
certain  motions,  pressures,  or  considerable  amounts  of 

SIGNAL.  JANUARY-FEBRUARY,  1954 


Early  in  the  planning  stages  of  the  NAUTILUS,  Admiral  Hyman  G. 
Ricicover  (then  Captain),  USN  and  then-Secretary  of  the  Navy  Dan 
A.  Kimball  inspected  a  model  of  the  atomic-powered  submarine. 
Admiral  Ricicover  had  just  been  awarded  the  Gold  Star,  in  lieu  of 
a  second  Legion  of  Merit  award,  for  his  outstanding  service  as 
Chief  of  the  Naval  Reactors  Branch,  Atomic  Energy  Commission, 
and  as  Director  of  the  Nuclear  Power  Division,  Bureau  of  Ships.  ^ 
Admiral  Rickover's  efforts  led  to  the  laying  of  the  keel  of  the 
NAUTILUS  well  ahead  of  the  original  schedule.  ^ 


energy,  and  the  points  at  which  these  pass  through  the 
envelope  constitute  points  of  weakness.  A  great  amount 
of  effort  is  being  applied  to  achieving  the  necessary 
soundness  and  reliability  at  these  points. 

Another  problem  associated  with  radioactivity  and 
shielding  is  that  of  maintenance.  In  the  development  of 
shipboard  nuclear  power  plants,  we  are  facing  some  ex¬ 
tremely  difficult  problems  in  insuring  that  we  can  do 
something  about  all  parts  of  the  system  in  case  it  becomes 
necessary.  Sometimes  this  involves  various  ingenious  me¬ 
chanical  devices  to  perform  remote  operations.  It  always 
means  thinking  about  how  you  are  going  to  repair  some¬ 
thing  when  you  design  it,  for  once  it  is  radioactive,  it  is 
pretty  tough  to  take  it  back  to  the  machine  shop  for 
alterations. 

I  mentioned  that  there  are  a  great  many  new  and  exotic 
materials  which  are  employed  in  connection  with  the  de¬ 
sign  of  nuclear  reactors.  The  need  for  these  comes  from 
the  requirement  that  structural  materials,  heat  transfer 
fluids,  shielding  materials,  and  nuclear  fuel  and  moderat¬ 
ing  materials  must  have  certain  nuclear  properties  in 
addition  to  the  chemical  and  physical  properties  which 
they  normally  require.  We  find  a  number  of  materials 
that  have  been,  in  the  past,  relatively  rare  and  little 
known  from  the  standpoint  of  engineering  properties,  now 
being  used  in  varying  degrees.  Just  to  indicate  the  scope 
that  is  covered,  and  to  mention  only  a  few  of  the  many 
actually  used,  we  find  that  uranium,  thorium,  and  plu¬ 
tonium  are  of  interest  as  fuel  and  fertile  materials;  beryl¬ 
lium,  sodium  hydroxide,  heavy  water,  and  graphite  are  of 
interest  as  moderating  materials;  water,  sodium,  lithium, 
lead,  and  gallium  are  considered  as  heat  transfer  fluids, 
and  zirconium,  aluminum,  titanium,  and  some  of  the 
newer  cobalt,  nickel,  and  tungsten  alloys  are  considered 
for  various  mechanical  applications.  New  materials  are 
found  at  every  turn. 

A  further  aspect  of  the  material  question  is  the  neces¬ 
sity  for  a  high  degree  of  purity  in  reactor  structural  ma¬ 
terials  and  coolants.  Again,  because  of  the  high  absorp- 
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tion'  of  neutrons  by  certain  impurities  in  metallic  struc¬ 
tural  materials,  or  because  of  the  corrosive  or  contami¬ 
nating  qualities  of  impurities  in  heat  transfer  fluids,  new 
engineering  problems  are  encountered  in  attaining  the  re¬ 
quired  degree  of  purity. 

The  various  materials  which  are  used  in  nuclear  reac¬ 
tors  are  subjected  to  various  degrees  of  damage  from  the 
radiations  to  which  they  are  subjected,  just  as  human 
beings  might  be.  The  subject  of  radiation  damage  of 
solids  and  fluids  is  another  one  of  these  half-way  fields 
lying  between  the  physicist,  the  metallurgist,  the  mechani¬ 
cal  engineer,  and  the  chemist.  We  have  just  begun  to 
scratch  the  surface  of  these*  problems  and  their  inter¬ 
relationship  with  each  other. 

I  have  already  mentioned  the  fact  that  heat  transfer  is, 
in  a  sense,  the  heart  of  the  nuclear  reactor  problem.  We 
find  a  number  of  new  heat  transfer  fluids  being  developed 
and  old  ones  being  used  under  unusual  conditions.  These 
problems  arise  from  one  of  the  idiosyncrasies  of  nuclear 
reactors  when  used  in  the  production  of  useful  power  that 
seems  rather  paradoxical  to  most  engineers.  To  a  first 
approximation,  the  amount  of  energy  that  may  be  re¬ 
leased  within  a  reactor,  and  hence  the  amount  of  power 
that  may  be  produced  thereby,  does  not  depend  upon  the 
size  of  the  reactor  as  determined  by  nuclear  considera¬ 
tions.  Any  amount  of  power  from  a  few  watts  up  to 


posite  is  true,  the  materials  in  the  core  of  the  reactor 
proper  must  be  the  hotU^st  in  the  entire  system,  and  these 
are  the  very  materials  which  have  the  most  severe  require¬ 
ments  already  imposed  on  them  as  regards  neutron  ab¬ 
sorption,  radiation  damage,  strength,  and  corrosion. 
Furthermore,  at  least  in  the  case  of  the  mobile  power 
plants,  where  other  factors  may  take  precedence  over  cost, 
one  of  the  really  big  incentives  to  go  to  a  higher  tempera- 
,  ture,  and  therefore  a  more  efficient,  power  plant  is  lack¬ 
ing.  The  weight  of  the  nuclear  fuel  itself  is  an  almost  in¬ 
consequential  part  of  the  total  weight  of  a  nuclear  plant, 
so  that  improvement  in  efficiency  does  not  mean  that  the 
ship  or  plane  can  have  increased  cruising  range  as  it 
does  in  the  case  of  conventional  fuels.  These  two  factors 
add  up  to  the  fact  that  the  “conventional”  power  plant 
end  of  a  nuclear  power  plant  usually  operates  at  the 
lowest  temperature  that  it  is  possible  to  get  by  with. 

Many  of  the  instruments  and  control  servo-mechanisms 
used  in  a  nuclear  power  plant  are  similar  to  those  used  in 
ordinary  power  plants,  however,  the  aspects  of  leak  tight¬ 
ness,  reliability,  and  inaccessibility  for  maintenance,  give 
rise  to  more  exacting  requirements  in  the  case  of  these 
instruments  and  power  control  devices.  Instruments 
which  detect  radiation,  pressure,  temperature,  fluid  flows 
and  liquid  level,  all  must  operate  in  the  presence  of  \ery 
great  radioactivity,  and  at  high  temperatures,  reliably 


This  model  of  the  USS  NAUTILUS  was  presented  to  former  President  Harry  S.  Truman  on  the  occasion  of  the  laying  of  the  keel  of  the 

vessel  on  June  14,  1952. 


hundreds  of  thousands  of  KW  may  be  produced  from 
any  size  reactor  provided  this  energy  can  be  removed 
from  it.  In  the  smaller  reactors,  it  is  interesting  to  note 
that  the  limitation  on  the  power  production  is  not  a 
nuclear  one,  but  rather,  one  that  is  dictated  by  the  ability 
of  the  engineer  to  remove  the  desired  amount  of  heat 
from  the  small  volume  of  the  reactor  required  by  the 
nuclear  physical  consideration. 

Core  of  Reactor  Must  Be  Hottest  Temperature 

As  I  mentioned  at  the  very  beginning  of  this  talk,  the 
application  of  the  heat  released  in  the  reactor  to  the  pro¬ 
duction  of  useful  power,  as  electrical  energy,  or  by  the 
rotation  of  a  propeller  shaft,  is  in  general  achieved 
through  conventional  thermodynamic  cycles.  This  does 
not  however,  mean  that  this  part  of  the  system  is  neces¬ 
sarily  identical  with  a  similar  cycle  used  for  conventional 
chemical  cycles.  Indeed,  the  reverse  is  almost  always  true 
because  when  using  conventional  fuels,  the  engineer  is 
given  a  temperature  level  of  approximately  3000°F.  with 
which  to  start  from  the  combustion  gases.  The  materials 
with  which  he  makes  the  boiler  tube  or  gas  turbine  blades 
can  be  considerably  cooler  than  these  combustion  gases 
by  proper  design.  In  a  nuclear  reactor  almost  the  op- 


and  often  without  maintenance  or  adjustment.  Further¬ 
more,  the  range  which^ust  be  covered  between  the  vari¬ 
able  to  be  measured  and  the  power  to  be  applied  to  a 
control  mechanism,  necessitates  a  power  amplification 
greater  than  those  ordinarily  met  in  engineering  practice. 
There  is  plenty  of  work  ahead  for  the  electronics  and 
servo-mechanism  people. 

After  the  fuel  has  been  removed  from  the  reactor, 
usually  only  part  of  it  has  been  consumed,  and  it  is  neces¬ 
sary  that  the  fuel  elements  be  chemically  and  metal- 
lurgically  processed  to  salvage  the  unconsumed  fuel  and 
prepare  it  for  reuse  in  the  reactor.  After  this  the  radio¬ 
active  fission  products  must  be  disposed  of.  In  the  present 
state  of  development  of  nuclear  reactors,  the  rate  of  gen¬ 
erating  fission  products  having  very  long-lived  radio¬ 
activity  is  such  that  the  fission  products  may  simply  be 
stored  in  isolated  areas.  However,  if  the  time  comes 
when  there  is  widespread  use  of  nuclear  power,  the  dis¬ 
posal  of  these  fission  products  will  be  a  very  real  and 
serious  problem. 

In  all  that  I  have  said  above,  I  have  attempted  to  point 
out  the  fact  that  nuclear  engineering  problems,  although 
different  from  the  “run-of-the-mill”  engineering  problems, 

(Continued  on  page  76,  coL  1) 
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The  Story  of  the  Bantam  8 


used  because  the  short  duration  of  its 
flash  light  output  makes  it  impossible 
to  measure.  Therefore,  a  special  type 
of  incandescent  lamp  was  manufac¬ 
tured  with  a  heavy  coating  of  white 
ceramic  diffusing  material  so  that  the 
light  output  would  appear  to  he  from 
the  outside  diameter  of  the  lamp 
rather  than  from  the  filament.  Flash 
lamps  have  the  characteristic  of  emit¬ 
ting  their  peak  light  output  from  the 
outside  diameter  of  the  lamp  rather 
than  any  small  area  within  the  enve¬ 
lope.  After  the  special  incandescents 
were  made,  they  were  set  up  in  a 
dark  room  with  blackened  walls  to 
minimize  the  reflection  and  a  foot 
candle  meter  was  used  to  make  meas¬ 
urements. 

The  first  measurement  gave  the 
light  output  of  a  bare  lamp  without  a 
reflector.  Then  to  measure  the  effec¬ 
tive  gain  of  any  type  reflector  the 
photo-electric  cell  of  the  foot  candle 
meter  was  placed  along  the  axis  of  a 
reflector  to  be  measured. 

For  example:  The  Bantam  8  with¬ 
out  reflector  measured  2  foot  candles. 
Then  according  to  figures  established 
by  the  American  Standards  Associa¬ 
tion,  the  photocell  was  moved  off  an 
arc  of  2%  degrees,  7%  degrees,  12% 
degrees,  and  17%  degrees  off  the 
axis.  Naturally  as  the  photocell 


Back  in  1939-1940,  the  only  peo¬ 
ple  using  flashbulbs  were  professional 
photographers  and  a  few  intrepid 
and  enterprising  amateurs.  The  pro¬ 
fessional  demanded  the  maximum 
amount  of  light  in  the  most  compact 
package  available  and  we  provided 
him  with  the  Press  25  midget  lamp 
which  enabled  him  to  stop  down  his 
lens  for  greater  depth  of  field. 

Then  something  happened!  Ama¬ 
teurs  started  playing  around  with 
flash  and  the  demand  for  cameras, 
even  the  less  expensive  box  types, 
which  would  enable  amateurs  to  take 
pictures  indoors  flooded  the  camera 
manufacturers. 

Today,  surveys  reveal  that  practi¬ 
cally  100%  of  the  box  cameras  manu¬ 
factured  are  equipped  with  flash 
guns.  However,  the  amateur  using 
a  speed  of  l/40th  of  a  second  and  an 
aperture  which  is  generally  f/11  had 
trouble  with  flash.  Gradually,  we  at 
Sylvania  grew  more  and  more  con¬ 
scious  of  the  demand  for  a  bulb 
which  would  provide  the  amateur 
with  the  right  amount  of  light.  Photo¬ 
finishers  wrote  and  told  iis  of  the  ex¬ 
pensive  delays  which  overexposures 
caused ;  amateur  photographers  asked 
what  was  wrong  with  their  technique. 


Typical  of  these  complaints  were  let¬ 
ters  from  amateurs  complaining  of 
burned-out  faces. 

We  began  to  work  out  a  formula 
for  the  amateurs’  perfect  bulb. 

Basing  our  calculations  on  what 
we  learned  about  amateurs  from  sur¬ 
veys  conducted  in  the  field,  we  con¬ 
cluded  that  the  average  amateur  took 
pictures  from  a  distance  of  seven  feet 
at  a  fixed  aperture  of  //ll  and  a  fixed 
speed  of  l/40th  of  a  second.  The 
problem  was  then  to  develop  a  bulb 
which  would  operate  under  those  con¬ 
ditions. 

The  7,000  lumen-second  Bantam  8 
was  the  result !  Although  the  Bantam 
was  designed  for  amateur  use,  Syl¬ 
vania  research  revealed  that  when 
used  in  the  proper  reflector  the  tiny 
bulb  packs  a  powerful  punch  of  light 
for  the  professional  as  well.  This  is 
entirely  due  to  the  almost  point 
source  of  light  placed  at  the  focal 
point  of  the  reflector  which  resulted 
in  extraordinary  reflector  “gain.” 

These  facts  were  determined  at 
Sylvania’s  testing  labs  where  the 
Bantam  8  was  put  through  a  series  of 
reflectors  and  the  resulting  light 
measured  carefully.  During  these 
tests,  the  actual  Bantam  8  was  not 


This  article  first  appeared  in  the  November,  1953,  issue  of  Photography  Magazine. 
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moved  along  the  axis,  the  number  of 
foot  candles  recorded  diminished.  At 
2^/^  degrees,  the  bulb  measured  15  in 
a  reflector,  at  7%  it  measured  14,  at 
J2V2  it  measured  12  and  at  17^/^  it 
measured  11.  These  figures  were  then 
multiplied  by  weighted  factors  of  3 
at  2Y2J  by  3  at  7%,  by  2  at  12^  and 
by  1  at  17^^.  The  figures  yielded 
were  45,  42,  24  and  11 — these  were 
added,  totaling  122,  and  then  divided 
by  the  sum  of  the  multiplicators, 
which  was  9.  This  yielded  13.5, 
which  was  then  divided  by  the  bare 
lamp  reading  of  2,  and  provided  the 
average  gain  of  the  reflector  which 
was  6.7. 

This  may  seem  to  be  a  rather 
formidable  formula  but  it  can  be 
done  easily  with  a  foot  candle  meter 
and  a  small  incandescent  bulb  in  your 
own  reflector.  The  formula  for  test¬ 
ing  is  simple: 

1 :  Measure  bare  lamp  foot  candles. 

2:  Measure  lamp  in  reflector  at 
2y2  degrees  and  multiply  by  3. 

3:  Measure  lamp  in  reflector  at 
iy>  degrees  and  multiply  by  3. 

4:  Measure  lamp  in  reflector  at 
12V^  degrees  and  multiply  by 
2. 

5:  Measure  lamp  in  reflector  at 
17^2  degrees  and  multiply  bv 
1. 

6:  Total  the  results  of  your  multi¬ 
plication  and  divide  by  9. 

7 :  Divide  this  by  the  bare  lamp 
foot  candle  reading  to  give  you 
the  average  gain  of  the  reflector 
over  the  area. 

In  order  to  observe  the  distribution 
of  light  furnished  by  different  types 


of  reflectors,  we  had  to  construct  a 
much  more  specialized  type  of  equip¬ 
ment.  This  involved,  as  the  photo 
shows,  an  incandescent  lamp  placed 
against  sectionalized  portions  of  re¬ 
flector  CQntours.  The  lamp  was  then 
fitted  with  a  special  cover  which  split 
the  light  output  into  many  beams  and 
gave  us  an  opportunity  to  study  the 
characteristics  of  th'e  various  types 
of  reflectors.  This  gear  permitted  us 
to  design  the  bulb  so  that  it  would 
not  hot-spot  in  most  reflectors  and 
would  not  fall  off  more  than  in  in¬ 
tensity  from  beam  center  to  edge  of 
field  for  color  or  more  than  ^  for 
black-and-white.  With  this  type  gear, 
beams  can  readily  be  observed  and 
the  distribution  of  the  light  caused 
by  the  reflector  contour  can  be  meas¬ 
ured.  Many  of  the  popular  reflectors 
manufactured  today  are  designed  ac¬ 
cording  to  the  above  method.  Its  ad¬ 
vantages,  of  course,  lie  in  the  elimi¬ 
nation  of  mathematical  formulae  and 
its  usefulness  as  a  tool  for  the  visual 
observation  of  reflector  performance. 

The  Bantam,  it  was  found,  because  . 
of  its  almost  point  source  light  at  the 
focal  point  of  the  reflector,  provides 
the  user  with  enormous  gain  char¬ 
acteristics  when  used  in  professional 
equipment.  A  Sylvania  survey  of  the 
average  press  photographers’  pictures 
proved  that  many  shots  are  taken  at 
a  great  distance,  such  as  at  sporting 
events  where  a  narrow  lamp  of  high 
intensity  light  source  is  required.  A 
good  example  of  this  is  a  basketball 
game  where  the  photographer  stands 
on  the  sidelines  and  must  photograph 
action  on  the  opposite  side  of  the 


The  new  Bantam  8  is  approximately  half  the 
size  of  the  common  press-type  bulb  (here 
the  Superflash  25). 


court.  In  cases  like  these,  an  even  dis¬ 
tribution  is  needed  from  a  beam 
spread  of  not  more  than  20°.  This  is 
slightly  less  than  %  of  the  normal 
lens  angle.  In  many  cases  we  can 
also  say  that  95%  of  the  press  pho¬ 
tographers’  shots  are  cropped  to  an 
average  of  60%.  This  indicates  that 
they  utilize  only  60%  of  their  lens 
angle  or  approximately  30°.  In  tests, 
it  was  foMtid  that  the  Bantam  8  gives 
a  surpnsingly  high  gain  in  profes¬ 
sional  type  reflectors.  Curves  are 
shown  indicating  reflector  gain  in 
flood,  average  and  spot  positions.  In 
the  spot  position — the  gain  of  the 
Bantam  goes  as  high  as  18.  What 
does  this  18  really  mean? 

Suppose  you  set  up  your  equip¬ 
ment  to  take  a  shot  with  a  bare  lamp 
(without  reflector).  Your  aperture 
is  //5.6.  If  you  add  a  reflector  with  a 
gain  of  2 — you’ll  be  able  to  stop 
down  to  //8.  If  the  reflectoiNjias  a 
gain  of  4,  your  aperture  is  //IL  A 
gain  of  8  and  you’re  down  to  //16. 
As  high  as  16  will  allow  you  to  stop 
as  far  down  as  f/22.  From  this  can 
be  seen  how  important  a  part  the  re¬ 
flector  plays  in  determining  exposure. 
Theoretically,  you  can  have  two  flash 
lamps,  one  with  half  the  light  output 
of  the  other  but  with  twice  the  reflec¬ 
tor  gain  and  obtain  identical  ex¬ 
posures  with  them.  This  is  the  theory 
behind  the  research  work  in  the  de¬ 
sign  of  the  Bantam  8. 

Nearly  all  synchro-sunlight  photog¬ 
raphy  taken  with  the  aid  of  flash- 
lamps  are  of  a  subject  at  fairly  close 
range.  The  average  range  or  distance 
has  been  determined  to  be  approxi¬ 
mately  10  feet.  Tests  show  that  the 
most  desirable  flash  fill-in  ratio  to 
that  of  sunlight  is  approximately  % 
the  intensity  of  the  sun.  Normally,  a 


During  the  test  phase  of  the  development  of  the  Bantam  8,  a  special  incandescent  lamp  was 
used  to  test  the  light  distribution  in  different  types  of  reflectors.  Construction  of  a  reflector 
with  sectionalized  portions  made  it  possible  to  vary  the  contours  and  study  the  character¬ 
istics  of  the  light  in  various  types  of  reflectors.  Credit:  Photography 
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synchro-sunlight  flash  shot  is  deter¬ 
mined  by  finding  the  proper  exposure 
for  prevailing  weather  conditions. 
For  example,  Kodachrome  daylight 
film  may  demand  that  the  exposure 
be  f/S  at  1/25  of  a  second.  To  find 
the  proper  distance  which  a  flashlamp 
should  be  placed  from  the  subject, 
the  photographer  will  usually  divide 
his  guide  number  by  the  aperture 
number  of  f/8  to  find  the  distance 
which  the  lamp  should  be  placed 
from  the  subject.  This,  of  course, 
is  a  reverse  procedure  for  finding 
the  aperture  when  flash  lamps  are 
used  as  the  main  light  source  in 
indoor  photography.  If  the  guide 
number  for  the  lamp  to  be  used 
was  50,  the  lamp  distance  should  be 
at  approximately  6  feet.  Unfortunate¬ 
ly,  the  flash  fill-in  at  this  distance 
would  be  a  one  to  one  ratio  and  prob- 
"ably  would  result  in  too  flat  a  picture. 
As  previously  mentioned,  a  contrast 
ratio  of  2  to  1  is  more  desirable  and 
to  obtain  this  the  photographer 
should  divide  his  guide  number  by 
/)ne  stop  larger  than  that  which  is 
normally  set  for  the  daylight  ex¬ 
posure.  In  this  case,  the  added  stop 
would  be  at  //5.6.  Divide  this  into 
the  guide  number  of  50  and  we  find 
the  resulting  distance  should  be  about 
9  feet.  When  a  2  to  1  flash  fill  ratio 
is  used,  the  color  temperature  of  a 
clear  lamp  (3800  K)  can  be  used 
with  daylight  color  film  (6000  K). 
In  tests  it  has  been  found  that  flesh 
tones  have  proved  to  be  more  desir¬ 
able  for  outdoor  shots  since  they  will 
appear  slightly  warmer  than  those 
taken  with  weU-balanced  blue  lamps. 
The  Bantam  8,  in  this  case,  will  pro¬ 
vide  this  desirable  effect  in  all  syn¬ 
chro-sunlight  flash  shots  if  kept  at  a 
ratio  of  2  to  1. 

The  Bantam  8’s  are  easier  to  carry 
and  use — they  are  more  economical. 
We  know  they  can  be  used  with  fixed 
speed  cameras  as  well  as  with  the 
finest  professional  cameras.  Exten¬ 
sive  tests  proved  to  us  that  we  have 
c^ried  out  the  development  of  the 
bulb  to  the  letter  of  our  assignment. 
A  short  while  after  our  introduction 
of  the  bulb,  several  other  companies 
announced  their  introduction  of  simi¬ 
lar-type  bulbs.  Naturally,  we  are 
proud  of  the  pioneer  work. 

One  of  the  Bantam’s  major  accom¬ 
plishments,  however,  is  something  we 
never  planned  on.  Just  after  the  in¬ 
troduction  of  the  bulb,  a  press  pho¬ 
tographer  sent  us  a  note  of  thanks. 
“For  the  first  time  since  I  became  a 
press  photographer,”  he  wrote,  “I’m 
able  to  go  out  on  assignment  and  re¬ 
turn  without  sagging  pockets.  .1  thank 
you  —  and  my  tailor  thanks  you.” 
We  did  not  survey  or  laboratory-test 
this  development! 


LIGHT  IN  MILLIONS  OF  LUMENS 

—  r-  ^ 
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The  above  graph  compares  the  time  and  light  output  of  the  Bantam  8,  the  Speed  Flash? 
bulb,  and  the  Press  25  bulb.  For  amateur  use  with  inexpensive  cameras,  nearly  all  cameras 
designed  for  SF  or  Speed  Flash  bulbs  would  be  satisfactory  with  the  Bantam.  The  SF  with 
l/IOOth  of  a  second  duration  is  still  best  for  fast  action,  but  the  Bantam  with  I /75th  of  et 
second  duration  is  satisfactory  for  the  l/40th  or  l/50th  of  a  second  exposure  built  into 
most  inexpensive  cameras.  Simply,  tim^and  lumen  output  comes  down  to  this:  the  SF 
peaks  quickly  with  only  5,000  lumen  seconds;  the  Press  25  and  the  Bantam  8  peak  at  the 
same  time — slower  than  the  SF.  The  Press  25  produces  20,000  lumen  seconds;  the  Bantam  8, 
7,000  lumen  seconds.  The  SF,  however,  does  not  lend  itself  to  high  shutter  speeds,  while 
the  Bantam  8  does,  because  Its  peaking  time  is  the  same  as  that  of  the  press-type  bulb. 
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The  women  who  volunteered  to  serve  as  telephone  operators  in  Europe 
during  World  War  I  were  brave  and  untiring  in  their  efforts  to  speed 
communications  to  the  armies  in  France.  Glowing  tributes  from  General 
Pershing  attest  to  the  success  of  the  Signal  Corps  ^‘telephone  girls.” 


bolli  local  and  long-distance  operat¬ 
ing  procedures. 

Training  of  these  girls  was  started 
in  November,  1917  and  continued  un¬ 
til  the  close  of  the  war.  More  than 
450  girls  were  qualified  and  of  that 
number,  223  were  sent  abroad  at 
various  times. 

Those  who  went  overseas  were  as¬ 
signed  mainly  to  large  offices  where 


tilities,  yet  practically  nothing  has 
ever  been  written  of  the  magnificent 
job  they  accomplished.  This  is  pre¬ 
sented  as  a  small  portion  of  their 
story. 

Two  reasons  prompted  the  Signal 
Corps  to  call  on  female  telephone  op¬ 
erators  for  use  overseas  during 
W  orld  War  1.  One  was  the  unques¬ 
tioned  superiority  of  women  as  tele¬ 
phone  switchboard  operators,  the 
second  was  the  desire  to  release  for 
service  in  the  more  dangerous  com¬ 
bat  zone,  those  male  operators  who 
were  then  on  duty  in  the  rear  areas 
and  Services  of  Supply. 

The  first  request  for  female  op¬ 
erators  was  received  in  the  United 
States  in  November  1917.  The  re- 
(fuest  called  for  formation  of  an  or¬ 
ganization  comprising^  trained  tele¬ 
phone  operators  who  spoke  both 
French  and  English.  In  order  to  fill 
this  request,*  cooperation  of  the  Bell 
Telephone  System  and  the  Independ¬ 
ent  Telephone  System  was  sought. 
These  companies  undertook  to  train 
girls  in  their  various  central  offices. 
I)ue  to  the  requirement  that  the  girls 
speak  French  as  well  as  English,  it 
was  found  almost  impossible  to  draw 
the  required  number  from  women  al¬ 
ready  trained.  Consequently  an  in¬ 
tensive  course  of  instruction  was  in¬ 
stituted  in  order  to  thoroughly  fa¬ 
miliarize  untrained  girls,  possessing 
the  necessary  linguistic  ability,  in 


On  March  6,  1918,  the  first  unit 
of  female  telephone  operators,  con¬ 
sisting  of  33  women  under  the  direc¬ 
tion  of  Miss  Grace  Banker,  left  New 
York  to  join  the  Signal  Corps  as  part 
of  American  Expeditionary  Forces  in 
France.  This  was  a  milestone  in  the 
history  of  women  who  have  served 
their  country  during  a  time  of  hos- 


View  of  the  telephone  operating  room  of 
the  37th  Service  Company,  U.  S.  Signal 
Corps.  This  photo,  taken  at  Bordeaux, 
France  in  October,  1918,  shows  but  one  of 
the  many  installations  which  were  served  by 
the  famous  "telephone  girls." 


Miss  Grace  Banker,  Chief  Operator  of  the 
Signal  Corps  Telephone  Girls  of  World  War 
I.  Miss  Banker,  now  Mrs.  Eugene  Paddock 
of  Scarsdale,  N.  Y.,  was  awarded  the  Dis¬ 
tinguished  Service  Medal  for  her  service, 
the  first  woman  to  receive  this  high  honor. 
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local  traffic  was  heavy  so  that  their 
skill  and  training  coiild  be  best  uti¬ 
lized.  Units  served  at  First,  Second  & 
Third  Army  headquarters. 

During  their  first  three  days  in 
Paris,  the  girls  were  indoctrinated 
into  the  perils  of  warfare.  German 
planes  raided  that  city  for  three 
nights  in  succession. 

Colonel  Parker  Hitt,  then  Chief 
Signal  Officer  at  First  Army  in 
France,  wrote  of  the  devotion  to  duty, 
under  actual  war  conditions,  by  the 
women  telephone  operators.  It  was 
his  contention  from  the  outset  that 
the  AEF  would  find  American  tele¬ 
phone  operators  necessary  to  take 
care  of  Army  telephone  exchanges. 
Previous  experiments  with  male  op¬ 
erators  had  not  been  completely  satis¬ 
factory.  The  remarkable  change  in 
character  of  telephone  service  at  Gen¬ 
eral  Headquarters  and  other  points  as 
American  women  operators  took  over 
was  an  outstanding  feature  of  Signal 
Corps  work  at  that  time. 

The  work  load  had  reached  its 
,  peak,  yet  everything  went  smoothly. 
Officers  at  headquarters  were  inclined 
to  accept  vexatious  delays  at  times 
solely  because  women  were  on  the 
board.  The  women  themselves  dis¬ 
played  an  interest  in  their  work  which 
had  been  lacking  in  the  male  opera¬ 
tors.  They  demonstrated  a  most  un¬ 
canny  ability  to  find  routings  to 
strange  places.  Once  a  call  was  filed, 
it  nearly  always  got  through. 

A  rather  suspenseful  incident  o<’- 
curred  when  fire  broke  out  in  one  of 
the  flimsy  barracks  housing  the  main 
switchboard.  The  fire  was  a  large  one 
and  for  a  time  it  seemed  as  though 
the  whole  building  would  be  de¬ 
molished.  Telephone  operators  re¬ 
mained  at  their  boards  to  accommo¬ 
date  the  terrific  load  that  happened  to 
exiu  at  the  time.  All  calls  went 
through  and  fortunately  the  building 
was  saved.  No  casualties  were  re¬ 
ported.  Thanks  to  the  bravery  of 
these  women,  there  was  no  break  in 
coinmunrcations. 

Colonel  Hitt  writes  that  much  of 
the  success  of  communications  en¬ 
joyed  by  the  First  Army  during  W. 
W.  I  could  be  attributed  to  the  fact 
that  he  had  a  competent  staff  of  wom¬ 
en  operators  to  handle  his  main 
switchboards. 

A  noteworthy  event,  when  hostili¬ 
ties  ceased,  was  the  award  of  the  Dis¬ 
tinguished  Service  Medal  to  Miss 
Grace  Banker,  Chief  Operator  of  the 
“Women’s  Overseas  Telephone  Unit.” 
This  was  given  by  a  grateful  nation 
as  thanks  to  these  women,  through 
their  outstanding  work  during  World 
War  I. 


Telephone  girls  operating  an  exchange  at  the  2nd  Army 

et  Moselle,  France. 


Corps  Headquarters,  Toul,  Meurthe 
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Living  quarters  of  the  women  who  served  abroad  were  comfortable,  and  decorations  were 

left  to  the  occupant's  taste. 


At  Ligny,  France,  operators  were  on  duty  within  a  gas  zone.  Note  the  gas  masks  and 

helmets  over  the  backs  of  their  chairs. 
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Human  Engineering: 

# 

Tailoring  the  JHachine 
To  Fit  The  Man 


4 

by  Charles  DeVore 

Naval  Research  Laboratory 


World  War  II  brought  home  to  many  engineers 
the  shocking  truth  that  a  military  weapon  was  only  as 
good  as  its  human  operator.  Planes  flew  only  if  the  pilots 
pushed  and  pulled  the  proper  levers  at  the  approj)riate 
time.  Bombs  reached  their  marks  only  when  the  bom¬ 
bardier  made  the  right  adjustments  on  his  bombsight. 
Shells  hit  the  targets  only  when  the  radar  and  fire-control 
operators  did  what  they  were  supposed  to  do. 

Occasionally,  these  operators  did  not  do  what  they  were 
supposed  to.  Being  human,  they  made  mistakes,  and 
planes  crashed,  bombs  missed  their  marks,  and  bullets 
went  wild.  Sometimes,  it  is  true,  these  operator  errors 
were  caused  by  too  short  and  improper  training;  some¬ 
times  they  came  about  through  fear.  Often,  however,  they 
were  due  to  the  simple  fact  that  the  operators  could  not 
do  what  they  were  supposed  to  do  because  the  machines 
they  were  trying  to  operate  were  not  designed  to  fit  the 
operator.  The  complex  instruments  of  war  were  frequent¬ 
ly  built  without  sufficient  attention  being  paid  to  the  capa¬ 
bilities  and  limitations — physical  as  well  as  physiological 
and  psychological — of  the  men  who  were  to  operate  them. 

The  frequency  with  which  the  effectiveness  of  mechani¬ 
cally  and  mathematically  accurate  weapons  was  reduced 
by  the  limitations  of  the  human  operator  prompted  the 
development  of  what  has  become  known  as  “human  engi¬ 
neering” — tailoring  military  machines  to  fit  the  man.  An 
inexact  science,  human  engineering  is  perhaps  more  prop¬ 
erly  termed  engineering  psychology,  since  it  requires  a 
close  alliance  between  the  engineer  and  psychologist. 


By  either  term,  it  has  taken  on  greater  importance  with 
the  development  of  in<  reasingly  complex  weapons  and 
weapons  systems.  jMilitary  equipments  have  become  more 
completely  electronic — if  that  were  possible — and  there  is 
more  and  more  of  it  in  ships  and  airplanes.  It  is  no  mili¬ 
tary  secret,  for  example,  that  today’s  fighter  planes  have 
as  much  electronic  equipments  as  the  B-29’s  in  World 
War  II.  In  1937,  for  example,  there  were  only  60  electron 
tubes  used  aboard  a  destroyer;  in  1944,  850;  in  1952. 
3200.  A  mobile  search  radar  for  ground  defense  contains 
more  than  500  tubes,  2000  resistors,  1500  capacitors  and 
300  transformers.  Not  only  does  this  constitute  a  reli¬ 
ability  problem  from  the  standpoint  of  maintenance,  it 
also  constitutes  a  reliability  problem  from  the  standpoint 
of  the  human  operator  and  maintenance  technician. 

Human  engineers,  to  adopt  the  more  popular  term,  con¬ 
sider  today’s  complex  military  equipments  as  man- 
machine  systems.  From  this  viewpoint,  operators  become 
integral  parts  of  radar  systems,  sonar  systems,  communi¬ 
cation  networks,  etc.  It’s  evident  that  the  overall  per¬ 
formance  of  a  man-machine  system  is  determined  by  the 
performance  of  both  components.  It  also  follows  that 
systems  will  be  improved  in  operation  if  the  mechanical 
components  are  desjgned  to  make  the  fullest  use  of  human 
capabilities  and  to  complement  human  failings.  And  al¬ 
though  military  needs  make  such  design  concepts  impera¬ 
tive,  the  lessons  learned  have  industrial  application,  too. 
Industrial  machinery  has  become  more  complicated  but 
still  needs  a  human  operator,  despite  occasional  reports 
of  “automatic  factories”  and  Project  Tinkertoy. 
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The  Naval  Research  Laboratory  was  one  of  the  first 
activities  to  begin  work  in  the  field  of  engineering  psy¬ 
chology.  In  October,  1945,  a  Psychology  Branch  was 
established  in  NRL’s  Radio  III  Division.  Dr.  Franklin  V. 
Taylor  has  headed  the  Branch  since  it  was  established. 

Like  other  scientific  programs  at  the  Naval  Research 
Laboratory,  engineering  psychology  has  three  aspects: 
(1)  research;  (2)  application;  and  (3)  development. 
Research,  of  course,  is  the  long-range  job,  aimed  at 
establishing  the  basic  principles  which  will  aid  engineers 
in  designing  more  effective  man-machine  systems  five,  ten, 
and  even  twenty  years  from  now.  Application,  a  short¬ 
term  but  more  immediate  need,  involves  putting  currently 
available  knowledge  to  work  in  the  design  of  equipments 
being  developed  today.  Development  includes  the  design 
and  construction  of  specialized  devices  to  determine  basic 
principles  of  human  engineering  as  well  as  the  prepara¬ 
tion  of  handbooks,  guides,  and  visual  aids  to  demonstrate 
these  principles  to  equipment  designers  as  well  as  publica¬ 
tion  of  scientific  articles  to  share  the  information  with 
other  engineering  psychologists. 

Details  of  specific  equipment  applications  that  have 
been  made  as  a  result  of  NRL’s  work  are,  of  course, 
classified.  It  can  be  said,  however,  that  members  of  Dr. 
Taylor’s  branch  have  been  instrumental  in  the  modifica¬ 
tion  of  two  dozen  equipments  and  systems  used  in  the 
Fleet  today.  These  modifications  have  involved  such  items 
as  the  redesign  or  relocation — or  both — of  instrument 
dials,  knobs,  wheels,  levers,  and  other  controls,  to  help  the 
operator  do  the  job  that’s  expected  of  him  with  the 
greatest  efficiency  and  least  probable  chance  for  error. 

The  research  accomplishments  of  NRL’s  program  can 
l>e  discussed  in  greater  detail.  First,  suppose  we  consider 
the  man-machine  system  concept  as  Dr.  Taylor  explains 
it.  Here,  schematically,  is  a  man-machine  system: 


Machine  characferisHcs  of  any  man-machine  system  can  be  simu 
lated  by  this  "EASE"  (electronic  analog  simulating  equipment)  in 
stallation,  put  into  operation  in  1953  at  NRL. 


RECEPTORS 


EFFECTORS 


DISPLAYS 


CONTROLS 


In  this  diagram,  man  is  represented  by  the  three  boxes 
above  the  heavy  black  line,  the  machine  by  those  below 
the  line.  In  the  human,  three  sets  of  functions  are  impor¬ 
tant  to  man-machine  system  response:  the  rec*eptors,  the 
central  nervous  system  (CNS),  and  the  effectors.  The  re¬ 
ceptors  are  the  senses,  chiefly,  vision  and  hearing.  The 
<  entral  nervous  system  consists  of  the  brain  and  spinal 
cord.  And  the  effectors  are  the  muscles,  chiefly  in  the 
arms  and  legs. 

The  machine  in  the  man-machine  system  is  shown  in 
the  lower  half  of  this  figure.  Through  the  controls — 
levers,  knobs,  handwheels,  switches — human  response 
(R)  takes  its  effect  on  the  mechanism  involved  (M). 

I  hrough  the  displays — dials,  light  panels,  cathode-ray 
tubes,  buzzers,  horns,  cross-pointers — the  operator  gets 
his  information  on  the  input  to  the  mechanism — has  his 
stimuli  (S)  affected.  Within  the  box,  M,  are  the  electron 
tubes,  the  amplifiers;  the  special  circuits,  the  servo  mo¬ 
tors,  and  electronic  or  mechanical  computers — in  short. 
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insured  the  best  operating  performance  for  the  man- 
machine  system,  according  to  the  psychologists,  because 
it  achieves  what  they  term  stimulus-response  integrity — a 
one-to-one  ratio  between  stimulus  and  response.  Put  an¬ 
other  way,  stimulus-response  integrity  means  that  the 
operator  always  knows  that  he  is  supposed  to  make  the 
same  response  to  the  same  stimulus,  to  manipulate  the 
controls  in  the  same  manner  in  response  to  the  same  dis¬ 
play  condition.  He  must  also,  the  tests  indicate,  have 
immediate  evidence  that  his  response  has  had  the  desired 
effect.  If  a  proposed  system  is  so  complex  that  it  will  not 
allow  a  human  operator  to  act^as  a  simple  amplifier,  then 
it  is  possible  that  a  rnechanical  or  electronic  device  should 
be  substituted  for  the  operator;  computers,  for  example, 
are  sometimes  used  for  this  reason. 

Having  established  this  principle  with  a  reasonable  de¬ 
gree  of  certainty,  the  scientists’  next  step  was  to  find  out 
the  answer  to  this  question:  How  should  the  information 
be  presented  to  the  human  operator  in  order  to  get  him  to 
act  as  an  “amplifier”  with  the  desired  response  character¬ 
istic?  Answers  to  this  question  are  still  being  sought 
with  the  use  of  what  might  be  termed  a  “mental  time-and- 
motion  study,”  to  determine  what  psychologists  call 
stimulus-response  and  display-control  compatibility.  The 
objectives  of  this  study  are  to  require  the  operator  to 
carry  on  as  few  mental  processes  as  possible.  This  brings 
in  the  development  phase  of  human  engineering,  since  it 
requires  various  arrangements  of  lights,  signals,  etc.,  to 
be  set  up  and  tried  out  on  untrained  operators  to  deter¬ 
mine  which  combination  allows  them  to  make  the  proper 
response  with  a  minimum  of  time,  effort,  and — what  is 
most  important  in  a  military  situation — mistakes. 

To  date,  these  studies  have  assumed  that  the  operator 
needs  all  of  the  information  he  can  get.  When  more  is 
definitely  known  about  stimulus-response  compatibility, 
the  next  question  can  be  looked  into:  What  and  how 
much  information  does  a  particular  operator  in  a  particu¬ 
lar  military  situation  need  to  perform  a  function 

The  importance  of  human  engineering  to  the  Navy  was 
emphasized  in  mid-1952  with  the  establishment  of  a  three- 
man  Working  Group  in  Human  Engineering  in  the  Office 
of  Naval  Research,  with  Dr.  Tavlor  as  the  director  of  the 
group.  Their  job  was  to  investigate  what  was  being  done 
in  the  Navy  in  this  field  and  to  recommend  how  the  over¬ 
all  Navy  human  engineering  program  could  be  improved. 
Their  six-month  study  covered  the  activities  of  seven 
Navy  laboratories  and  31  private  organizations. 

Their  investigations  showed  that  man-machine  system 
development  constituted  an  appreciable  part  of  the  overall 
Navy  research  and  development  program;  12  percent  of 
all  active  Navy  research  and  development  projects  in¬ 
clude  development  of  such  systems.  These  systems  inci¬ 
dentally,  accounted  for  more  than  one-third,  or  $151  mil¬ 
lion,  of  the  total  Navy  R&D  budget  in  Fiscal  1953. 

So  there  is  plenty  of  work  to  be  done  in  the  Navy  on 
man-machine  systems.  However,  of  the  estimated  539 
man-machine  systems  which  the  Navy  engineers  agreed 
required  human  engineering  attention,  only  7  percent 
were  getting  it.  What  is  more,  less  than  20  percent  of  the 
most  important  of  those  systems  were  receiving  such 
attention. 

The  investigators  found  that  the  emphasis  in  the  Navy 
is  on  the  long-term  research  aspects  of  human  engineer¬ 
ing,  rather  than  on  the  short-term  application  of  the 
knowledge  already  obtained.  What  causes  this  gap  be¬ 
tween  research  results  and  their  application  to  equipment 
design?  Well,  for  one  thing,  poor  communication — 


Display-control  compatibility  is  tested  with  various  combinations  of 
lights  and  push  button  controls.  The  operator  pushes  the  appropri¬ 
ate  button  on  the  control  when  a  light  appears  on  the  display 

in  front  of  him. 


among  human  engineers,  as  well  as  between  the  engineers 
and  the  equipment  designers.  Part  of  this  problem  is  one 
of  language;  the  psychologists  are  still  likely  to  use  psy¬ 
chological  terms,  which,  not  being  understood  by  the  en¬ 
gineer,  are  automatically  distrusted.  It  will  take  time 'to 
remedy  this  situation,  the  human  engineers  admit;  such 
work  as  that  of  Dr.  Taylor’s  group  in  likening  the  opera¬ 
tor’s  responre  to  that  of  an  amplifier  is  a  step  in  that 
direction. 

One  of  the  results  of  this  study  was  the  establishment 
of  a  Human  Engineering  Section  in  the  Office  of  Naval 
Research.  The  senior  member  of  the  Section  is  Joseph 
G.  Wohl,  a  member  of  the  Working  Group  and  an  alum¬ 
nus  of  NRL.  Part  of  their  mission  is  “to  conduct  a  con¬ 
tinuing  assessment  of  the  Navy’s  need  for  applied  human 
engineering.”  The  section  has  the  responsibility  of  co¬ 
ordinating  all  ONR  programs  in  human  engineering  and 
also  serves  as  a  clearing  house  for  requests  by  the  Navy 
Bureaus  for  human  engineering  services. 

Although  this  is  a  new  section  at  ONR  and  in  the  Navy, 
it  has  already  been  called  on  to  help  other  military  serv  ¬ 
ices  than  the  Nav}  .  One  recent  unclassified  example  of 
the  kind  of  help  they  can  give  or  obtain  involves  an 
electron  tube  tester.  Signal  Corps  Engineering  Labora¬ 
tories  was  considering  the  use  of  a  single  voltmeter  to 
monitor  (separately)  nineteen  different  filament  voltages 
on  a  field  type  electron  tube  tester.  The  problem  SCEL 
presented  to  the  Human  Engineering  Section  was  the 
choice  of  a  meter  face  that  can  be  readily  interpreted  by 
a  technician  in  the  field.  SCEL  suggested  two  possible 
meter  face  designs,  but  was  open  to  suggestion.  See  figure 
A  for  the  sketches  submitted. 

In  commenting  on  the  problem,  Mr.  Wohl’s  group 
complimented  tbe  Laboratories  on  the  application  of 
human  engineering  considerations,  since  each  design  had 
only  one  meter  face  to  read,  instead  of  several.  However, 
they  pointed  out  the  following  factors  to  be  considered  in 
obtaining  control-display  compatibility: 

1.  Location  on  ^instrument  panel.  The  meter  and  its 
associated  controls  should  be  placed  in  close  proximity 
on  the  panel.  The  controls  should  preferably  be  located 
below  or  to  the  right  of  the  meter  so  that  the  technician’s 
light  hand  will  not  obscure  the  meter  face  when  he  op¬ 
erates  the  controls.  The  control-display  grouping  should 
be  marked  as  a  unit  so  that  the  association  is  obvious. 
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signers,”  by  the  Navy  Electronic  Laboratory.  This  is 
currently  being  published  by  the  University  of  Cali¬ 
fornia  press.  A  revision  of  this  guide  is  also  under  way 
as  a  joint  military  service  project;  the  first  part  of  the 
revision  is  expected  to  be  issued  early  in  1956.  It  is 
planned  for  distribution  to,  and  use  by,  manufacturers  of 
military  equipment.  The  original  publication,  incidental¬ 
ly,  illustrates  how  some  of  the  basic  human  engineering 
principles  are  equally  applicable  in  home  or  factory  and 
in  military  surroundings. 

Although  human  engineering  is  less  than  ten  years  old 
and  has  not  yet  achieved  recognized  s^tus  as  a  profession, 
it  has  attracted  the  attention  of  some  self-styled  indus¬ 
trial  designers  who  have  been  quick  to  add  the  label  of 
human  engineer  to  this  list  of  qualifications.  An  indus¬ 
trial  designer  may — and  some  of  the  better  ones  do — 
make  use  of  human  engineering  concepts.  But  an  indus¬ 
trial  designer  is  not  automatically  qualified  as  a  human 
engineer. 

To  help  equipment  designers  and  manufacturers  find 
qualified  human  engineers,  the  Human  Engineering  Sec¬ 
tion  of  ONR  is  compiling  a  dfrectory  of  consultants  and 
firms.  This  directory  should  also  advance  the  cause  of 
human  engineering,  a  crusade  most  human  engineers  will 
ruefully  admit,  is  likely  to  take  a  long  time. 


2.  Direction  of  motion.  Clockwise  rotation  of  controls 
should  cau^e  increased  voltage  readings;  meter  readings 
should  increase  in  the  clockwise  direction. 

3.  Control-display  sensitivity.  Speed  and  accuracy  of 
adjusting  filament  voltage  will  depend,  in  addition  to  the 
above-mentioned  factors,  largely  upon  control-display 
sensitivity,  i.e.,  pointer  movement/control  movement.  If 
speed  is  desired  at  the  expense  of  accuracy,  then  a  high 
sensitivity  should  be  used;  if  accuracy  is  required  at 
the  expense  of  speed,  then  a  low  sensitivity  should  be 
incorporated.  The  best  compromise  between  the  two  ex¬ 
tremes  has  been  determined  experimentally  (see  Hand¬ 
book  of  Experimental  Psychology,  Wiley,  1951,  p.  1325) 
as  being  one  inch  of  pointer  movement/one  revolution  of 
control  knob.  If  the  control  knob  operates  a  wire-wound 
potentiometer,  care  should  be  taken  in  choosing  resistance 
and  voltage  values  such  that  the  meter  needle  will  not 
move  in  discrete  “jumps”  when  the  potentiometer  arm 
moves  across  the  windings.  Figure  B  is  the  sketch  the 
Human  Engineering  Section  of  ONR  suggested  as  a  de¬ 
sign  incorporating  these  suggestions. 

But  Mr.  Wohl  did  not  stop  with  this  answer.  He 
pointed  out  that  there  was  a  more  important  question  to 
be  answered  which  would  affect  the  overall  picture  of 
electron  tube  tester  design.  That  is  this:  Just  how  impor¬ 
tant  is  tube  testing  in -the  equipment  maintenance  pic¬ 
ture?  If,  he  continued,  equipment  “down”  time  can 
possibly  be  reduced  through  better  human  engineering 
design  of  tube  testers,  the  small  effort  required  may  well 
be  worth  while.  First,  however,  the  tube  tester  should  be 
considered  as  only  one  element  in  the  overall  system  of 
men  and  machines.  This  entire  system,  i.e.,  the  aggregate 
of  test  equipment,  maintenance  technicians,  and  devices- 
lo-be-maintained  must  be  analyzed  as  a  whole  in  order 
to  determine  the  information  requirements  of  each  part 
of  the  system.  And  this  must  be  done  before  intelligent 
recommendations  can  be  made  on  the  design  of  anv  one 

cT  ^ 

dev  ice. 

Mr.  \\  oh!  points  out  that  too  often  the  human  engineer 
is  called  into  the  equipment  picture  after  the  design  is 
essentially  settled,  rather  than  in  the  planning  stagfe.  While 
he  still  can  make  contributions  at  that  time — witness  the 
tube  tester — Mr.  Wohl  and  his  fellow  human  engineers 
l>elieve  they  can  contribute  far  more  if  they  are  brought 
in  at  the  start. 

Essentially,  he  claims,  three  (|uestions  are  involved  in 
a  human  engineering  analvsis  of  a  proposed  system  of 
ni*n  and  machines: 

1.  What  are  the  information  requirements?  This,  in 
turn,  involves  an  analysis  of  the  proposed  system  in  rela¬ 
tion  to  the  job  it’s  supposed  to  do. 

2.  Next,  how  can  this  job  best  be  divided  between 
man  and  machine? 

3.  Where  a  man  is  needed,  take  into  account  his 
<  apabilities  and  limitations — physical,  physiological,  and 
psychological,  remember — and  try  to  obtain  an  “im¬ 
pedance  match”  at  the  junction  between  man  and  ma¬ 
chine.  A  proper  impedance  match  should  assure  the  de¬ 
sired  relation  between  system  input  and  output. 

Important  work  has  also  been  done  by  the  Navy  in 
the  field  of  handbooks  for  engineers.  Two  have  attracted 
national  attention: 

1.  “Handbook  of  Human  Engineering  Data  for  De¬ 
sign  Engineers,”  first  prepared  in  1949  by  Tufts  College 
for  the  Special  Devices  Center  on  an  ONR  contract,  was 
revised  this  year  and  is  available  from  Tufts  College 
Bookstore  at  $7.50  a  copy. 

2.  “Human  Engineering  Guide  for  Equipment  De- 
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Transportable  Processing  Laboratory 

for  Tactical  Pbotograpby 


While  the  fighting  was  still 
raging  in  Korea,  models  of  the  Sig¬ 
nal  Corps  Transportable  Laboratory 
Darkroom  AN/TFQ-7  were  intro¬ 
duced  to  the  soldier-photographer  by 
New  Equipment  Introductory  Teams 
from  the  Fort  Monmouth  Develop¬ 
ment  Detachment.  After  state-side 
testing  in  training  maneuvers  and 
field  exercises,  this  new  aid  for  photo 
units  engaged  in  tactical  photography 
was  ready  for  the  real  test  under  the 
severe  forward-area  conditions  that 
were  encountered  in  Korea. 

The  AN/TFQ-7  was  developed  to 
provide  photographic  equipment  for 
use  with  combat  units.  It  is  an  es¬ 
sential  item  necessary  in  the  process¬ 
ing  of  tactical  or  “close-support” 
photography,  intended  as  one  means 
of  providing  the  combat  unit  com¬ 
mander  with  tactical  intelligence 
of  terrain  features,  concentrations, 
roads,  bridges,  mine  field  patterns, 
material  dumps  and  other  subjects 
necessary  to  assist  in  evaluating  the 
military  situation. 

At  the  close  of  World  War  II,  it 
was  recognized  that  no  suitable  field 
processing  equipment  existed  for 
Corps  or  Division  use.  Accordingly, 
by  action  of  the  Signal  Corps  Techni¬ 
cal  Committee,  the  cla-sification  of 
the  AN/TFQ-7  was  approved  as 
standard  in  August  of  1945.  Em¬ 
phasis  on  winterization  of  Signal 


Corps  f^quipment  and  the  Korean 
situation  resulted  in  redesign  of  the 
original  model  and  procurement  of  a 
limited  number  of  models  for  ex¬ 
tended  test. 

In  order  to  serve  in  a  tactical  situa¬ 
tion,  a  photo  lab  must  provide  facili¬ 
ties  for  a  supply  of  water  and  power, 
mobility,  and  adequate  shelter  and 
equipment  for  volume  production. 
The  whole  problem  of  the  supply  and 
distribution  of  water  and  tempera¬ 
ture  control  of  solutions  is  a  basic 

by 

John  C.  Thomas 
and 

Irving  Bauman 

Signal  Corps 
Engineering  Labs 
Ft.  Monmouth,  N.  J. 

consideration  in  the  design  of  the 
AN/TFQ-7  and  a  number  of  the  fea¬ 
tures  incorporated  in  this  compact 
laboratory  represent  important  im¬ 
provements  over  existing  methods. 
Water  may  he  pumped  into  the  lab¬ 
oratory’s  system  through  a  hose  ex¬ 
tending  to  a  local  source,  such  as 
stream,  lake,  or  well.  A  turbine-type 
pump,  strainer,  filter,  flow  indicator, 
50  gallon  storage  tank,  and  suitable 
pipes  and  valves  distribute  water  to 
the  sinks  and  the  water  heater.  The 


water  heater  provides  the  hot  water 
required  for  chemical  mixing.  A  sep¬ 
arate  system  of  heating  and  refrigera¬ 
tion  is  provided  to  maintain  a  flow  of 
temperature  controlled  water  in  the 
film  processing  sink  and  the  double- 
bottom  trays  in  the  print  processing 
sink. 

The  standard  practice  of  film  and 
print  washing  makes  a  heavy  demand 
on  a  water  supply  and  even  economi¬ 
cal  procedures  take  a  quart  of  water 
for  each  8'"  x  10'"  negative  or  print 
processed.  When  water  must  he  car¬ 
ried  from  a  QM  supply  area  in  five- 
gallon  cans  or  by  long  hauls  in  wa¬ 
ter  trailers,  the  technician  may  be 
forced  to  restrict  water  use  below  a 
satisfactory  minimum.  A  temporary 
forward-area  lab  must  always  con¬ 
tend  with  this  handicap;  however,  it 
has  been  minimized  in  the  AN/TFQ-7 
by  the  incorporation  of  three  inde¬ 
pendent  methods  of  avoiding  a  heavy 
use  of  water:  stabilization  proc¬ 
essing,^  re-use  of  contaminated  w  ater 
by  means  of  ion-exchange  purifica¬ 
tion,-  and  water-resistant  papers.  The 
required  chemicals  for  stabilization 
processing  have  been  procured  in  kit 
form  and  authorized  as^an  expendable 

^Stabilization  Processing  by  Steven  Levinos 
&  Willard  C.  Burner,  Photographic  Engineer¬ 
ing  Vol.  2,  No.  3,  1951. 

'^I9n  Exchange  and  the  Reclamation  of 
Photographic  Wash  Water  by  Steven  Levinos, 
Photographic  Engineering,  Vol.  3.  No.  1,  Julv 
10.50. 


Transportable  Laboratory  Darkroom  AN/TFQ-7  mounted  on  2/2‘ton  truck  and  trailer,  Including  power  unit  PE-95  and  a  winterized  shelter. 


32 


SIGNAL.  JANUARY-FEBRUARY,  1954 


item  to  this  darkroom.  By  the  use  of 
this  process  in  combination  with 
water-resistant  printing  papers,  all 
washing  is  completely  eliminated, 
time  is  saved,  and  properly  fixed 
prints  may  be  delivered  very  quickly. 

Ion-Exchange  Water  Conditioner 
PH-644 (  )  /UF  is"*  believed  to  be 

the  first  of  its  kind  in  a  portable  type 
unit.  It  purifies  wash  water  for  re¬ 
use  by  pumping  the  drain  water  from 
the  print  washing  sink  through  a  set 
of  cans  filled  with  ion-exchange  res¬ 
ins.  A  Solu-bridge  control  indicates 
whether  satisfactory  purification  has 
resulted  by  measuring  the  electrical 
conductivity  of  the  water  leaving  the 
resin  cans.  The  use  of  water-resistant 
papers  and  standard  hypo  and  wash 
procedures  safely  reduces  washing 
time  from  %  hour  to  four  minutes 
and  permits  rapid  drying  in  air.  Early 
experience  with  these  innovations  has 
been  very  encouraging. 

Power  is  as  great  a  problem  in  for¬ 
ward-area  photo  operations  as  is 
water  supply  and  is  a  subject  for  con¬ 
tinuous  major  investigation.  At  the 
present,  power  for  the  laboratory  is 
supplied  by  a  10  KW  trailer-mounted 
gasoline  engine  driven  generator 
which  includes  battery  powered  pre¬ 
heater  assembly  installed  on  the  pow¬ 
er  unit  and  a  trailer  mounted  shelter. 

Components  of  the  laboratory  are 
housed  in  a  conventional  insulated 
shelter  made  of  wood,  plywood,  fiber¬ 
glass,  and  steel  (Shelter  S-71/G)  di¬ 
vided  into  three  light-tight  sections. 
A  wall  mounted  air  conditioning  unit 
and  a  gasoline  burning  heater  of 
60,000  BTU  rating  provide  for  the 
comfort  of  four  technicians  over  a 
wide  range  of  environmental  condi¬ 
tions.  A  standard  2^/^  ton  cargo  truck 
provides  the  necessary  mobility.  The 
large  number  of  standard  darkroom 
items  which  have  been  fitted  into  this 
small  working  space  is  very  surpris¬ 
ing.  Most  of  these  components  are 
more  familiar  to  darkroom  workers 
under  their  commercial  descriptions 
and  a  partial  listing  serves  to  indi¬ 
cate  the  volume  and  variety  of  work 
which  this  small  laboratory  is  pre¬ 
pared  to  handle. 

A  film  processing  sink  which  can 
handle  4''  x  5''  hangers  in  racks  or  a 
Morse  roll  film  developing  tank  PH- 
683/U,  a  chemical  mixing  sink,  and 
a  print  washing  sink  were  specially 
built  to  fit  the  available  space.  The 
remaining  components  are  either 
standard  military  and/or  commer¬ 
cial  items  found  in  most  darkrooms. 
Among  these  are: 

2  Daylight  developing  tanks  for 

5^2  foot  lengths  of  35  mm.  film. 

1  Stainless  steel  multiple  purpose 

daylight  developing  tank  for 


either  4  rolls  or  35  mm.  film  or 
2  rolls  of  120  film. 

1  Printer  PH-680,  capable  of  con¬ 
tact  printing  from  negative  sizes 
up  to  and  including  9  '  x  9  '  with 
provision  for  print  dodging  by 
the  use  of  39  independently  con¬ 
trolled  lamps. 

1  Printer  PH-639/TF  (the  versa¬ 
tile  Omega  D-II),  equipped  with 
thi^  lenses,  matched  condenser 
units,  and  negative  carriers  to 
enlarge  negatives  in  35  mm., 
70  mm.,  and  5^4  inch  roll  films 
and  4''  x  5''  sheet  film. 

2  High  capacity  film  drying  units: 
The  film  drier  PH-685/U  which 
handles  roll  film  up  to  9%  inches 
and  a  cabinet  using-forced 
heated  air  to  dry  both  roll  and 
sheet  film. 

1  Small  power-driven  rotary  drum 
suitable  for  drying  both  glossy 
and  matte  prints. 

Miscellaneous  components  includ¬ 
ing  timers,  print  straightener,  safe- 
lights,  paper  cutter,  trays,  hangers, 
paper  safes,  etc.  round  out  a  com¬ 
plete  high  capacity  darkroom.  To 
expedite  the  neat  captioning  of  large 
numbers  of  prints,  a  gelatin  type 
duplicator  and  portable  typewriter 
are  also  included. 

Two  relatively  recent  commercial 
developments  which  add  to  the  utility 
and  efficiency  of  the  AN/TFQ-7  in 
the  performance  of  its  mission  have 
been  included,  each  peculiarly  suited 
to  the  requirements  of  compactness 
and  portability  over  rough  terrain. 


The  first  of  these  is  the  use  of  poly¬ 
ethelene  non-breakable  storage  con¬ 
tainers  for  stock  solutions  of  photo¬ 
graphic  chemicals.  These  have  been 
found  inert  to  all  standard  solutions 
used  in  black  and  white  processing 
and  their  use  has  eliminated  the 
nuisance  and  contamination  result¬ 
ing  from  breakage  in  handling  and 
transit.  Second  of  the  innovations  is 
the  use  of  Varigam  Photographic 
Papers.  This  variable  contrast  print¬ 
ing  paper  is  being  introduced  in 
standard  and  water  resistant  bases  in 
8"  X  10"  and  10"  x  10"  cut  sizes.  The 
necessary  filters  and  safelights  are 
authorized  for  use  and  it  is  antici¬ 
pated  that  acceptance  of  this  feature 
may  reduce  to  one-eighth  or  less  the 
number  of  different  papers  presently 
required. 

Organization  of  these  complete 
photographic  facilities  into  such  a 
compact  space  has  made  for  unavoid¬ 
able  complexities  which  have  been 
recognized  as  requiring  special  train¬ 
ing  of  the  operating  personnel.  Ac¬ 
cordingly,  the  Signal  Corps  Photo¬ 
graphic  School  at  Fort  Monmouth 
has  one  unit  of  the  AN/TFQ-7  for 
the  training  of  students  and  the  prep¬ 
aration  of  special  operational  guid¬ 
ance.  The  use  of  the  AN/TFQ-7,  op¬ 
erated  by  properly  trained  tech¬ 
nicians,  is  expected  to  add  another 
technological  advantage  to  the  many 
already  contributing  to  the  strength 
and  effectiveness  of  our  combat 
forces. 
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Big  business  in  the  Southwest  has  been  given  a  helping 
hand  with  its  research  and  development  programs  by  the 
scientific  and  engineering  personnel  at  this  institute 


ham,  and  the  East  has  long  been 
served  by  ^attelle  Memorial  Insti¬ 
tute,  the  Franklin  Institute,  and  the 
pioneer  Mellon  Institute. 

Recognizing  the  need  in  the  South¬ 
west  for  a  nonprofit  scientific  re¬ 
search  organization,  Tom  Slick,  a 
Texas  oil  man  and  rancher,  in  1947 
founded  Southwest  Research  Insti¬ 
tute  on  a  portion  of  his  Essar  Ranch 
just  beyond  the  city  limits  of  San  An¬ 
tonio.  The  primary  aim  of  the  Insti¬ 
tute  is  to  serve  the  southwest  area  of 
the  United  States  in  its  economic  and 
industrial  development. 


At  the  end  of  world  war  ii,  the 
Southwest — comprising  the  states  of 
Arizona,  Arkansas,  Louisiana,  New 
Mexico,  Oklahoma  and  Texas — was 
the  only  regional  area  not  served  by 
a  pool  of  scientific  knowledge  into 
which  the  area’s  expanding  industry 
could  dip  for  solutions  to  its  prob¬ 
lems.  The  Midwest  has  its  Armour 
Research  Foundation  at  Chicago  and 
Midwest  Research  Institute  at  Kansas 
City.  Stanford  Research  Institute 
provides  research  facilities  for  West 
Coast  industry.  The  South  has  South¬ 
ern  Research  Institute  at  Birming- 


Now,  at  the  end  of  its  sixth  year. 
Southwest  has  gained  world-wide 
recognition  and  has  received  spon¬ 
sored  projects  from  industrial  organ¬ 
izations,  businesses,  and  individuals 
from  throughout  the  United  States,  as 
well  as  from  the  Federal  Government 
and  the  governments  of  countries 
friendly  to  our  own. 

Working  for  small  and  large  indus¬ 
try  on  a  contract  basis  of  cost  plus 
overhead.  Southwest  Research  Insti¬ 
tute  has  increased  its  annual  spon¬ 
sored  research  budget  from  less  than 
$100,000  in  its  first  year  of  opera¬ 
tion  to  the  present  rate  of  over 
$3,000,000. 

The  Institute  works  closely  with 
the  other  regional  institutions  on  a 
national  and  international  basis  on 
problems  of  mutual  interest,  and  it  is 
through  this  spirit  of  cooperation  that 
the  Institute  has  experienced  its  phe¬ 
nomenal  record  of  growth. 

At  the  present  time,  Southwest  Re¬ 
search  Institute  employs  over  500 
people,  of  vfhom  over  350  are  quali¬ 
fied  technical  personnel,  working  in 
many  phases  of  fundamental  and  ap¬ 
plied  research,  including  fire  tech¬ 
nology,  oceanology  and  meteorology, 
petroleum  technology,  industrial  eco¬ 
nomics,  construction  technology, 
physics,  chemistry  and  chemical  en¬ 
gineering,  mechanical  engineering, 
automotive  engineering,  mineralogy, 
international  techno-economic  sur¬ 
veys,  and  related  fields. 

Under  the  presidency  of  Dr.  Harold 


Micro  spot  welding  equipment  designed  and  constructed  by  the  Southwest  Research  Institute 
Instrument  Shop  is  used  by  staff  member  to  assemble  a  transducer  in  the  Physics  Department. 
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Outside  Cable  House,  the  old  Texas  ranch  house  which  serves  as  an  administration 
building  for  the  Institute,  is  an  arcade  of  flags  representing  the  six  states  served 
by  the  Institute  as  well  as  the  foreign  countries  for  which  it  is  performing  research. 


While  primarily  serving  industry, 
military  research  and  development 
work  constitutes  a  large  portion  of 
the  current  research  volume  at  the 
Institute.  The  abundance  of  these 
highly  specialized  and  advanced  re¬ 
search  projects  from  agencies  of  the 
armed  services  is  a  frank  recognition 
of  the  technical  skills  and  specialized 
equipment  available  at  Southwest,  as 
well  as  a  reflection  on  the  high  de¬ 
gree  of  confidence  in  which  the  Insti¬ 
tute’s  work  is  held. 

Military  contracts  are  from  many 
branches  of  the  United  States  Depart¬ 
ment  of  Defense,  including  the 
Army’s  St.  Louis  Ordnance  District 
and  Raritan  Arsenal,  the  Navy’s  Bu¬ 
reau  of  Ships  and  Bureau  of  Aero¬ 
nautics,  and  the  Air  Force’s  Wright 
Air  Development  Center. 

These  military  projects  utilize  the 
services  of  all  departments  at  the  In¬ 
stitute. 

Among  the  many  interesting  proj¬ 
ects  sponsored  by  the  Wright  Air  De¬ 
velopment  Center  at  Dayton,  Ohio,  is 
the  development  of  test  methods  by 
which  anti-seize  materials  can  be 
quickly  evaluated  for  scientific  appli¬ 
cations.  Graphite-oil  mixtures,  white- 
lead  compounds,  and  similar  pipe 
dopes  or  thread  lubricants  have  long 
been  used  for  the  prevention  of 
seizure  in  threaded  connections  and 
other  tight  fits  between  metal  parts. 
However,  with  the  trend  toward  high¬ 
er  operating  temperatures  for  indus¬ 
trial  equipment,  especially  power 


Vagthorg,  a  dean  in  the  business  of 
research  organization  and  formerly 
Director  of  Armour  Research  Founda¬ 
tion  and  President  of  Midwest  Re¬ 
search  Institute,  Southwest  Research 
Institute’s  long-range  plans  have  been 
laid  with  a  view  to  making  this  center 
of  research  in  the  Southwest  one  of 
the  leading  research  institutions  of 
the  world. 

The  staff  of  the  Institute  has  been 
drawn  from  all  over  the  United 
States,  and  from  foreign  countries, 
in  order  to  bring  together  a  group  of 
researchers  of  varied  educational 
backgrounds,  fresh  approaches,  and 
different  points  of  view. 

The  work  of  the  Institute  is  carried 
out  in  departments  which  specialize  in 
various  fields  of  scientific  endeavor. 
It  is  in  these  departments  that  the  ex¬ 
perimental  work  of  the  Institute’s  co¬ 
ordinating  divisions  is  carried  out. 
Each  research  project  is  covered  by 
a  contract  between  the  Institute  and 
the  sponsor,  accurately  defining  the 
problem  and  the  conditions  under 
which  the  work  is  done.  The  con¬ 
tract  includes  a  description  of  the 
facilities  used  to  accomplish  the  re¬ 
search,  as  well  as  the  names  and 
qualifications  of  the  technical  per¬ 
sonnel  assigned  to  the  investigation. 
The  project  may  include  not  only  the 
facilities  of  the  department  which  is 
primarily  concerned  with  the  execu¬ 
tion  of  the  contract,  but  also  the  fa¬ 
cilities  of  other  departments  having 
special  skills  bearing  on  the  problem. 


plants  such  as  gas  turbines  and  jet 
aircraft  engines,  there  was  a  serious 
need  for  improved  anti-seize  mate¬ 
rials.  Prior  to  this  project,  materials 
were  available  which  were  claimed  to 
be  satisfactory  as  anti-seize  com¬ 
pounds  under  severe  operating  con¬ 
ditions,  but  there  had  been  no  satis¬ 
factory  test  methods  by  which  these 
materials  or  other  newly  developed 
materials  could  be  evaluated. 

The  Institute  has  also  completed 
projects  such  as  an  investigation  of 
far-reaching  importance  in  the  study 
of  dynamic  characteristics  of  mod¬ 
ern  aircraft  wings;  a  fundamental 
analysis  of  impact  between  bodies 
taking  into  account  the  effects  of  fric¬ 
tion  and  spin — of  great  value  in  the 
analysis  of  systems  involving  sliding 
motion,  blacklash,  and  chatter;  and 
a  study  to  determine  the  best  means 
of  handling  and  correlating  vast 
quantities  of  psychological  data  ac¬ 
cumulated  by  the  armed  services. 

The  Ordnance  Corps  has  sponsored 
a  comprehensive  fleet  operation  in 
which  crankcase  oils,  hypoid  lubri¬ 
cants,  synthetic  wheel  bearing  greases 
and  other  materials  have  been 
the  subject  of  exhaustive  study.  The 
Engine,  Fuels,  and  Lubricants  Re¬ 
search  Department  of  the  Institute, 
which  is  one  of  the  largest  depart¬ 
ments,  is  also  making  environmental 
studies  related  to  the  performance  of 
Ordnance  transport  and  combat  ve¬ 
hicles  under  climatic  extreme — from 
desert  to  arctic  conditions. 


\, 
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Staff  Members  of  the  Physics  Department  measure  the  performance  of  elements  of  a  data 
telemetering  system  of  the  Department's  Electromechanical  Laboratory. 


For  three  years  now,  the  Institute’s 
Engineering  Mechanics  Department 
has  been  a  center  of  armament  devel¬ 
opment  which  has  produced  major 
modifications  of  machine  guns  and 
rocket  launchers  for  the  armed  forces. 
This  work  is  based  on  fundamental 
mechanism  analyses  and  studies  by 
modern  measuring  techniques,  such 
as  high-speed  motion  photography, 
elei'tric  strain  gages,  time  and  mo¬ 
tion  studies,  and  statistical  analyses. 
A  l.OOO-yard,  outdoor  firing  range  at 
the  Institute  is  used  for  test  filing  of 
these  and  related  weapons. 

Performance  and  durability  studies 
of  internal  combustion  engines  are 
continuing  at  the  Institute  for  the 
Engineer  Research  and  Development 
Laboratories  of  the  Engineer  Corps. 

The  Physics  Department  has  un¬ 
dertaken  projects  in  the  analysis  and 
design  of  improved  antennas  for  com¬ 
munication  and  navigation.  The  same 
department  has  compiled  an  Index  of 
Miniature  Electronic  Parts  for  the 
Navy  Bureau  of  Ships.  The  immense 
numbers  of  electronic  components  in 
current  commercial  and  military  use 
have  been  codified,  and  a  system  has 
been  evolved  which  greatly  reduces 
the  probability  of  duplication  or 
overlapping  of  unnecessarily  restric¬ 
tive  specifications. 

Typical  of  the  organization  of  de¬ 
partments  at  Southwest  Research  In¬ 
stitute  is  the  Physics  Department,  the 
technical  staff  of  which  now  com¬ 
prises  more  than  fifty  engineers,  phy¬ 
sicists,  and  technicians  with  experi¬ 
ence  in  and  education  representing 
many  of  the  nation’s  leading  indus¬ 
trial  organizations,  government  lab¬ 
oratories,  and  educational  institu¬ 
tions.  The  department  is  organized 
into  a  Special  Staff  group  and  five 
functional  laboratories. 

Dr.  Harold  Vagfborg,  President  of  the  In¬ 
stitute,  was  formerly  Director  of  Armour 
Research  Foundation  of  the  Illinois  Institute 
of  Technology. 


The  Special  Staff  reports  directly 
to  the  department  chairman  and  com¬ 
prises  men  whose  backgrounds  and 
interests  extend  to  several  different 
fields  of  science  and  engineering.  The 
operating  laboratories  include  the 
Electrical  Laboratory,  the  Electro¬ 
mechanical  Laboratory,  the  Engi¬ 
neering  Physics  Laboratory,  the  Ra¬ 
diation  Measurements  Laboratory, 

and  the  Special  Projects  Laboratory. 

% 

Organization  is  for  administrative 
purposes  only,  since  the  strength  of 
a  research  group  lies  in  the  products 
and  sums  of  individual  and  group 
thinking.  The  fields  of  activity  of 
each  laboratory  are  purposely  drawn 
very  broadly  and  on  a  non-exclusive 
basis  to  encourage  freedom  of  “bori- 
zontal”  communication. 

The  Electrical  Laboratory  of  the 
Physics  Department  is  concerned 
with  electrical  and  electronic  prob¬ 
lems  of  research  and  ‘development  in 
acoustics,  electrical  engineering,  un¬ 
derwater  sound  systems,  instruments 
for  oceanography,  communications 
engineering,  electrical  refrigeration 
and  air  conditioning,  electrical  power 
distribution  systems,  industrial  elec¬ 
trical  control  equipment,  electrical 
model  theory  and  applications,  and 
certain  technical  oil  field  services 
such  as  gun  perforating,  directional 
drilling  controls,  and  electrical  well- 
logging. 

The  principal  activities  of  the  En¬ 
gineering  Physics  Laboratory  can  be 
classed  as  instrumentation  fpr  pe¬ 
troleum  production  and  exploration, 
ordnance  instrumentation;  design  of 
subminiature  electronic  circuits,  and 
industrial  process  equipment  design. 
Special  facilities  of  this  laboratory 
are  based  on  a  wide  assortment  of 


versatile  electronic  and  electrical  in¬ 
struments,  backed  up  by  basic  stand¬ 
ard  bridges,  decade  resistors  and  ca¬ 
pacitors,  potentiometers,  and  other 
calibration  standards.  Indicating  and 
recording  instruments  of  varving  re- 
sponse  speeds  are  also  at  hand  in  the 
laboratory. 

The  Electromechanical  Laboratory 
is  concerned  primarily  with  the  many 
problems  of  instrumentation  for  in¬ 
dustry  and  national  defense  requiring 
physical  systems  which  include  small 
mechanical  systems  such  as  relays, 
servo  ruechanisms,  fractional  horse¬ 
power  motors,  etc.  This  laboratory 
uses  knowledge  of  these  and  other 
system  elements  to  create  new  instru¬ 
ments  for  measurement  of  weight, 
pressure,  temperature,  flow  rate,  ve¬ 
locity,  or  related  physical  quantities. 
A  major  program  of  this  group  in- 

Tom  Slick,  Texas  oilman  and  rancher,  found¬ 
ed  fife  Southwest  Research  Institute  in  1947 
to  serve  the  six  states  in  that  area  In  their 
programs  of  research  and  development. 
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volves  the  Vibrotron,  a  vibrating 
string  measuring  device  which  has 
special  advantages  where  process  con¬ 
trol  data  must  be  transmitted  some 
distance  from  the  point  where  the 
sensing  element  is  located. 

Efforts  of  the  Radiation  Measure¬ 
ments  Laboratory  of  the  Physics  De¬ 
partment  are  devoted  to  the  solution 
of  research  and  engineering  problems 
in  the  military  and  commercial  fields 
of  antennas,  transmission  lines,  wave 
propagation,  noise  measurement  and 
reduction,  etc.  There  are  extensive 
areas  adjacent  to  this  laboratory’s 
buildings  for  direct  field  evaluations 
of  large  antenna  arrays.  A  wide 
range  of  ground  conductivity  can  be 
secured  by  proper  selection  within 
the  4,000  acres  directly  available  to 
the  laboratory.  The  relative  isola¬ 
tion  of  the  grounds  insures  a  low 


A  section  of  the  Engine  Laboratory  where  automotive  fuels  and  lubricants  are  tested  at 

Southwest  Research  Institute. 


have  experience  in  fields  such  as 
architectural  acoustics,  isotope  tracer 
techniques,  vibration  analysis,  pho¬ 
tographic  chemistry  and  physics,  op- 
lical  research,  glass  technology,  food 
physics,  spectroscopy,  X-rays,  elec¬ 
trostatics,  electronic  scanning  sys¬ 
tems,  and  electronic  circuit  analysis. 

Although  the  Physics  Department 
has  been  used  as  an  illustrative  ex¬ 
ample,  the  other  departments  are 
equally  well-equipped,  well-staffed, 
and  capable  of  performing  research 
in  similarly  diverse  phases  of  their 
special  fields. 

Southwest  Research  Institute  is  a 
public  service  organization  and  one 
of  its  most  important  functions  is 
that  of  rendering  services,  for  which 
it  receives  no  compensation,  to  the 
general  public.  These  services  are  in 
addition  to  those  performed  under 
contract  at  cost  for  industry,  and  are 
rendered  in  instances  where  the  Insti¬ 
tute  believes  it  can  make  worthwhile 
contributions  to  the  economic  devel¬ 
opment  of  the  region  and  to  the  gen¬ 
eral  welfare. 


The  staff  of  the  Institute  is  always 
ready  to  give,  without  charge,  techni¬ 
cal  information  which  is  readily 
available  and  does  not  require  com¬ 
putation  or  laboratory  work.  Au¬ 
thoritative  information  on  samples 
or  products  brought  to  the  labora¬ 
tories  is  given  to  inquirers  without 
charge. 

In  its  comparatively  brief  period 
of  operation,  the  Institute  has  noted 
the  growth  of  these  public  services 
with  great  satisfaction.  In  the  years 
to  come,  one  of  its  prime  objectives 
is  to  build  these  services  to  an  even 
sreater  volume  in  the  interest  of  the 
welfare  of  the  public  it  serves. 

It  has  been  the  ultimate  goal  of  the 
Institute  to  state  that  it  is  so  com¬ 
pletely  equipped  and  fully  staffed  that 
it.  is  capable  of  performing  research 
in  any  field.  Judging  by  its  present 
rate  of  growth  and  development,  the 
day  is  not  far  off  when  Southwest 
Research  Institute  will  have  achieved 
this  goal. 


In  the  Mineral  Technology  Division  of  the  Institute,  hundreds  of  mineralogical  tests  are 

made  each  year. 


Electrical  performance  of  an  antenna  sys¬ 
tem  is  measured  by  members  of  the  Radia¬ 
tion  Measurements  Laboratory  of  the  Phys¬ 
ics  Department. 


background  noise  level,  and  climate 
allows  year-round  outdoor  work 
without  frequent  interruptions. 

The  Special  Projects  Laboratory 
projects  range  from  automatic  X-ray 
inspection  of  sealed  units  on  a  pro¬ 
duction  line  to  development  of  new 
vacuum  coating  techniques.  One  staff 
member  developed  a  new  process  for 
“fingerprinting”  rare  and  costly  gems 
which  has  found  wdde  acceptance  in 
the  diamond  industry. 

Specialized  equipment  in  the 
Physics  Department’s  Instrument 
Shop  includes  precision  miniature 
lathes,  drill  presses,  micro  gas  and 
spot-welding  apparatus,  jewelers’ 
tools,  glass-working  equipment,  and 
high-tolerance  gages. 

The  staff  members  of  this  group 
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Extra  Men  For  Defense 


by  Captain  Jack  A.  Clark,  SigC 

Camp  Cordon,  Georgia 


Despite  the  fact  that  it  was  only  July,  the  night 
on  top  of  the  thousand  foot  hill  was  crisp  and  cool.  Ten 
miles  to  the  south,  Uijongbu  lay  in  ruins  while  to  the 
north,  where  the  battleline  stretched  solidly  across  the 
peninsula,  the  firing  of  artillery  was  faintly  audible.  To 
Dugan,  looking  out  into  the  darkness  of  the  valley,  the 
faraway  sounds  the  big  guns  were  making  made  the  war 
also  seem  far  away. 

He  glanced  toward  the  blacked-out  tent  where  the  relay 
equipment  of  the  station  was  racked  up  and  operating. 
There  was  not  a  sound  except  the  murmer  of  noise  from 
the  equipment.  Mcllwain  was  maintaining  watch  on  the 
sets  as  the  station  relayed  traffic  from  Division  Artillery, 
just  behind  the  front,  to  Division  headquarters  back  near 
Uijongbu.  Division  was  in  reserve  while  its  artillery 
crews ‘were  busy  serving  up  rounds  for  another  division 
in  action  on  the  line. 

Dugan  guessed  the  others  —  four  of  them  —  were 
sacked  in  by  now.  Darkness  on  the  hilltop  brought  little 
in  the  way  of  diversion  except  a  bull  session  or  a  game  of 
hearts  with  the  dogeared  cards.  He  decided  to  take  one 
more  turn  around  the  perimeter  before  checking  in  at  the 
tent  to  wake  up  Crawford,  his  relief  on  walking  sentry. 

The  antenna  poles,  with  their  spiderweb  of  guyropes, 
occupied  Dugan’s  attention  as  he  carefully  made  his  way 
in  the  darkness,  skirting  the  emplacements  and  avoiding 
the  trenches  and  firing  positions.  He  followed  the  path 
that  many  nights  of  walking  sentry  duty  had  worn  on  the 
rough  ground. 

The  hilltop  was  almost  bare.  Every  bit  of  grass  or 
brush  that  had  constituted  an  obstacle  to  observation  had 
been  removed  to  clear  the  way  for  fire  lanes.  Very  little 
projected  above  the  ground  except  the  pyramidal  tent 
and  its  sandbag  protection. 

As  Dugan  swung  around  the  hill  toward  the  south  side 
of  the  tent,  he  caught  a  muffled  sound  from  below  and 
froze  instantly.  His  carbine  was  unslung  and  the  safety 
slipped  off  almost  instinctively.  Nights  of  solitude  on  the 
hill,  with  their  defense  solely  in  their  own  hands,  had 
made  them  well  aware  of  their  vulnerability  to  attack  by 
one  of  the  roving  bands  of  guerilla  that  infested  the  area 
behind  the  front. 

POW!  As  the  trip  flare  popped  and  bathed  the  area 
in  its  unearthly  light,  Dugan  had  already  ducked,  then 
whistled  to  the  others  in  the  tent.  By  the  time  the  first 
crouching  guerilla  found  himself  outlined  in  the  glare  be¬ 
low  the  crest,  the  five  men  were  racing  out  of  the  tent, 


weapons  slung  at  the  ready,  helmets  on  and  hands  full 
of  grenades.  Diving  into  gun  positions,  in  the  sector 
lighted  by  the  flare,  required  no  second  thought. 

Although  only  a  few  seconds  had  elapsed  since  the 
flare  was  tripped,*  a  steady  drumming  fire  from  the  burp 
guns  in  the  hands  of  the  attackers  was  already  plowing 
into  the  dirt  around  the  six  men. 

Phillips,  the  sergeant  in  command  of  the  detachment, 
had  awakened  from  a  light  sleep.  His  mind  had  grasped 
without  delay  the  full  import  of  the  situation.  Instinc¬ 
tively  giving  voice  to  a  matter  long  decided  on,  he  yelled, 

“Don’t  use  your  carbines.  Hit  ’em  with  grenades.  That 
way  they  can’t  zero  in  on  our  muzzle  flashes!” 

The  men  dropped  their  carbines  and  began  pelting  the 
lighted  area  below  them  with  grenades.  In  a  moment,  the 
crackling  fire  of  the  burp  guns  was  drowned  out  by  thud¬ 
ding  explosions  as  the  grenades  let  go.  In  the  confusion 
among  the  attackers,  one  of  them  blundered  onto  an  anti¬ 
personnel  mine  and  a  bigger  blast  brought  a  howl  of 
pain.  In  the  brilliant  light  of  the  flare,  they  could  see  a 
sharply-etched  figure  hung  up  in  the  barbed  wire,  fran¬ 
tically  threshing  arms  and  legs  as  he  tried  to  get  free. 

The  grenades  began  to  take  their  toll  and  the  burp 
firing  slackened.  The  men  atop  the  hill  continued  to 
heave  grenades  over  the  crest  of  the  perimeter.  Soon 
firing  from  the  attackers* began  to  peter  out.  One  by  one, 
they  ceased  and  grenade  blasts  continued  to  rock  the  still¬ 
ness  of  the  night. 

There  were  a  few  words  shouted  in  Korean,  a  sudden 
renewed  burst  of  firing  to  cover  a  guerilla  who  struggled 
to  extricate  his  comrade  from  the  wire,  then  dead  silence. 

In  the  dying  flicker  of  the  flare,  the  men  on  the  hill 
watched  the  attackers  cautiously  withdraw  down  the 
heavily  brushed  gully  leading  to  the  draw,  where  the  anti¬ 
personnel  mines  were  buried.  The  enemy  had  chosen  a 
bad  spot  in  the  perimeter  to  hit  the  hill,  even  by  elemen¬ 
tary  guerilla  standards,  but  Phillips  was  confident  that 
they  would  have  beaten  off  the  attack  regardless  of  which 
approach  had  been  used.  Much  thought  and  planning 
had  virtually  removed  all  doubt  from  the  question  of 
defense.  .The  battle  Had  lasted  20  minutes. 

Phillips  questioned  his  men  as  they  lay  waiting  for 
the  attack  to  be  renewed  (it  was  not).  How  many  enemy 
had  been  seen?  Discussion  among  the  men  established 
12  or  14.  What  were  they  firing?  Nothing  but  burp 
guns  had  been  heard.  Had  anybody  on  the  hill  fired  his 
carbine?  No,  the  grenades  had  turned  the  trick.  Phillips 
was  satisfied. 
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Passive  defense  devices  can  provide 
extra  manpower  in  the  protection  of 
small  operating  communication  sites 


After  waiting  in  their  positions  until  nearly  dawn, 
Phillips  finally  pulled  them  out,  except  Crawford  who  was 
to  resume  walking  sentry. 

When  daylight  came,  they  would  have  to  go  down  and 
replace  the  mines  that  had  blown  up  and  rearrange  the 
wire,  place  new  flares  in  position.  Phillips  had  an  idea 
about  using  some  more  barbed  wire.  And  the  construc¬ 
tion  of  a  bunker  might  save  the  day  should  the  enemy 
catch  on  to  the  grenade  idea  and  retaliate  with  grenades 
— or  a  mortar.  Some  guerillas  were  remarkably  well- 
equipped — for  guerillas.  Then  too,  now  that  their 
strength  on  the  hill  was  known,  they  had  better  get  a 
machine  gun  from  company  supply  and  set  it  up.  Phillips 
made  a  mental  note  to  add  this  to  his  report  on  the 
attack  to  headquarters. 

How  were  six  men,  with  no  heavy  weapons,  able  to 
fight  off  a  night  attack  by  twice  their  number?  Six  men 
whose  primary  mission  was  not  fighting  but  communicat¬ 


ing,  The  answer  lies  in  using  passive  means  of  defense: 
tactical  wire,  both  double  apron  and  concertina;  trip 
flaring  devices — attached  to  grenades,  TNT,  flares;  mines 
of  the  antipersonnel  and  vehicular  variety,  and  the  ob¬ 
stacles  that  come  with  digging;  revetments,  trenches,  pits 
and  barriers.  Cover  and  camouflage  are  natural  adjuncts 
and  should  not  be  overlooked. 

The  man  in  the  technical  service  is  a  double-duty 
soldier.  His  specialty  and  his  ability  as  a  fighting  man 
must  be  stressed  equally.  His  eventual  complete  qualifica¬ 
tion  in  both  fields  makes  him  a  sort  of  “super-soldier.” 
When  detached  from  his  unit  or  denied  the  advantage  of 
being  guarded  by  the  infantry  while  he  works  at  his  tech¬ 
nical  specialty,  he  must  wear  two  hats  and  be  able  to 
capably  defend  himself  as  a  soldier.  Otherwise,  his  ability 
as  a  technician  is  likely  to  be  wasted  by  his  becoming  a 
casualty. 

When  small  operating  detachments  leave  the  parent 
organization  and  move  into  isolated  sites  to  ply  their 
technical  trade,  each  man’s  time  is  apt  to  be  at  a  premium 
and  there  is  never  enough. 

The  resolution  of  problems  this  engenders  must  lie  in 
passive  defense  through  employment  of  the  means  out¬ 
lined  above;  when  used  properly,  they  can  be  extra  man¬ 
power  in  your  defense  positions. 

Study  of  the  diagram  accompanying  this  article  will 
show^  how  a  small  site,  on  reasonably  defensible  ground, 
can  be  converted  into  an  almost  impregnable  position 
against  small,  marauding  bands  of  guerillas  frequently 
ranging  the  “fringe”  areas  between  the  front  and  the 
forward  rear  areas.  These  bands  operate  with  extreme 
mobility  which  largely  rules  out  heavy  weapons.  They 
are  likely  to  come  armed  only  with  hand  weapons,  an 
occasional  mortar  and  hand  grenades.  Mortars  are  ren¬ 
dered  useless  by  a  deep  perimeter  because  they  cannot  be 
brought  into  effective  range.  Grenades  are  ineffectual 
against  bunkers.  Small  arms,  therefore,  constitute  the 
main  problem. 

Defense  plans  for  an  operations  site  must  begin  with 
emplacements  to  accommodate  the  weapons  available. 
Emplacements  must  be  located  so  that  each  commands  an 
unobstructed  view  of  a  certain  sector  of  the  area  involved. 
Emplacements  are  interrelated  to  the  extent  that  defenders 
must  be  able  to  move  readily  from  one  to  the  other  with¬ 
out  exposing  themselves.  Communications  trenches  ac¬ 
complish  this. 

{Continued  on  page  78,  col.  2) 
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The  importance  of  electronics  in  national 
security  planning  and  its  value,  in  our  con¬ 
tinuous  peacetime  development  is  stressed 
by  National  AFCA  President  Redman. 


Electronics  has  grown  to  be  the  open  sesame  for  future  develop¬ 
ments  and  plans  in  the  fields  of  scientific,  industrial  and  military 
applications. 

Electronic  computers,  magnetic  drums,  memory,  and  electronic 
storage  systems  are  te'Tms  frequently  seen  in  current  news  items. 
Equipments  utilizing  these  developments  are  becoming  a  part  of  our 
every  day  life  and  upon  which  our  economic  success  and  the  future 
defense  of  our  nation  will  depend.  (Imagine  with  what  the  fair 
secretarial  staff  of  tomorrow  will  have  to  contend!) 

Jets  already  have  attained  a  speed  twice  the  velocity  of  sound. 
It  seems  but  the  other  day  they  were  attempting  to  break  the  sound 
barrier.  What  does  this  mean  in  the  time  interval  available  to  an 
observer  in  comprehending  an  operational  problem  involving  jets 
and  in  taking  the  necessary  appropriate  action. 

I  think  we  all  agree  that  without  the  media  of  electronics  this  time 
interval  is  far  too  short  in  which  to  develop  a  proper  .solution  to  a 
presented  problem. 

It  is  an  intriguing  challenge  to  the  members  of  the  Armed  Forces 
Communications  Association  to  broaden  their  knowledge  of  elec¬ 
tronics  and  be  authoritative  in  this  field.  Special  applications  of 
these  techniques  can  readily  solve  many  problems,  and  those  strug¬ 
gling  with  them  will  benefit  by  your  special  knowledge. 

Our  association,  to  grow  in  stature,  must  take  the  initiative,  pio¬ 
neer  in  the  field  of  electronics,  and  become  an  outstanding  authority 
whose  opinion  is  respected  in  all  walks  of  life. 
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AFC  A  and  National  Defense 

Washington  in  the  spring  is  the  ideal  setting  for  any  convention,  but 
atmosphere  alone  does  not  make  a  successful  meeting.  The  committee 
for  the  8th  Annual  AFCA  Convention  has  worked  hard  to  insure  its 
overwhelming  success.  The  program  will  be  of  interest  to  all — group 
representatives,  service  personnel  and  individual  members.  Bring  the 
ladies  along  to  share  in  the  women's  activities  of  the  biggest  and  best 

AFCA  Convention.'" 
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Association  Affairs 


Service  Displays  Will  Highlight 
1954  AFCA  Convention 

Plans  for  the  1954  AFCA  Conven¬ 
tion  indicate  that  this  will,  be  one  of 
the  most  successful  in  the  history  of 
the  Association. 

The  Shoreham  Hotel,  overlooking 
Rock  Creek  Park,  offers  a  perfect  set¬ 
ting  for  the  meeting  on  May  6th,  7th 
and  8th  in  Washington,  D.  C.  The 
Terrace  Banquet  Room  with  adjoin¬ 
ing  cocktail  lounge,  which  opens  onto 
the  outer  terrace,  has  been  engaged 
for  the  key-note  luncheon,  buffet  sup¬ 
per  and  banquet.  Business  meetings 
will  be  held  in  the  West  Ballroom  and 
exhibits  will  be  set  up  along  the  Bird 
Cage  Walk.  The  hotel  is  holding  250 
rooms  and  ten  suites  for  members 
and  their  wives. 

Through  the  Office  of  Public  In¬ 
formation,  Department  of  Defense,  ar¬ 
rangements  are  nearing  completion 
for  an  outstanding  series  of  elec¬ 
tronic,  communications  and  photo¬ 


graphic  displays  to  be  furnished  by 
the  Army  Signal  .Corps,  Army  Ord¬ 
nance,  Navy  and  Air  Force.  A  num¬ 
ber  of  items  for  release  in  the  Spring 
will  be  shown.  The  displays  will  stress 
the  use  of  electronics  in  the  three 
services. 

The  Naval  Ordnance  Laboratory 
has  invited  the  members  of  the  AFCA 
to  a  luncheon  and  tour  of  the  installa¬ 
tions  at  White  Oaks,  Md.  The  other 
services  will  also  exhibit  heavy  equip¬ 
ment  on  the  Naval  Ordnance  reser¬ 
vation. 

Outstanding  speakers  of  national 
importance  will  talk  at  the  key-note 
luncheon  and  banquet. 

Arrangements  are  under  way  for 
a  novel  and  interesting  feature  for 
Friday  morning  which  no  one  will 
want  to  miss.  Details  cannot  be  dis¬ 
closed  at  present. 

Thursday  afternoon  will  be  de¬ 
voted  to  short  talks  by  figures  of 
national  importance  in  the  govern¬ 
ment  on  topics  of  such  current  in¬ 


terest  that  they  should  be  a  must  on 
every  calendar. 

For  the  ladies,  Mrs.  Joseph  R.  Red¬ 
man  is  planning  conducted  tours  of 
old  Georgetown  and  the  Embassy  sec¬ 
tion  of  Washington,  as  well  as  an 
even  more  exciting  event  which  will 
be  disclosed  later. 

Besides  the  get-together  supper  on 
Thursday  evening  and  the  banquet, 
the  Shoreham  offers  many  attractions 
of  its  own.  Altogether,  as  the  pro¬ 
gram  shapes  up,  it  promises  a  visit 
well  worth  while  from  the  profes¬ 
sional  point  of  view  and  more  than 
pleasant  on  the  recreational  side. 

AFCA  Director  Kappel  and  Member 
Botkin  Promoted  by  AT&T 

Frederick  R.  Kappel,  Vice  Presi¬ 
dent  of  the  American  Telephone  and 
Telegraph  Company  and  a  E)irector 
of  the  AFCA,  has  been  elected  Presi¬ 
dent  of  the  Western  Electric  Com¬ 
pany,  manufacturing  and  supply  unit 
of  the  Bell  Telephone  System.  This 
change  became  effective  on  Janu¬ 
ary  1. 

He  will  be  the  ninth  president  of 
Western  Electric.  Mr.  Kappel  was  also 
elected  to  the  Board  of  Directors.  As 
President,  Mr.  Kappel  succeeds  Stan- 
lev  Bracken,  who  now  becornes 
Chairman  of  the  Board. 

It  was  also  announced  recentlv  that 
Harold  M.  Botkin  has  been  appointed 
Assistant  Director  of  Operations  for 
the  Long  Lines  Department  of  the 
American  Telephone  and  Telegraph 
Company. 

Mr.  Botkin,  an  active  AFCA  mem¬ 
ber,  began  his  career  with  the  Bell 
System  in  1928.  He  has  been  serving 
as  Acting  General  Manager  of  the 
Company’s  Western  Area. 

Colonel  Buck  Named  Commandant 
of  Southeastern  Signal  School 

Colonel  Howard  A.  Buck,  SigC, 
has  been  named  commandant  of  the 
Southeastern  Signal  School  at  Camp 
Gordon,  Ga.,  succeeding  Colonel  John 
V.  Tower  who  has  been  reassigned  to 
MAAG  Formosa,  Colonel  Terence  J. 
Tully,  Commanding  Officer  of  the 
Signal  Corps  Training  Center,  an¬ 
nounced  recently. 

Colonel  Buck  was  formerly  the 
commanding  officer  of  the  now  inacti¬ 
vated  Signal  Corps  Replacement 
Training,  which  has  been  absorbed 
bv  the  Basic  Replacement  Training 
Center  at  Camp  Gordon. 


Tentative  Program 

Thursday,  May  6 

1954  Convention 

9:00  A.M... . . 

. . . . . . . .  Registration 

10:00  A.M.. . 

. . . . Chapter  Presidents’  Meeting 

1:00  P.M _ 

. . . Keynote  Luncheon 

3:00  . . 

_ _ Feature  Talks  by  key  personalities 

6:00  P.M _ 

_ _ _  Cocktails 

7:00  P.M _ 

_ _ _ _ _ _ Buffet  Supper 

Friday,  May  7 
10:00  A.M... . . 

_ _ _ Special  Feature  by  Dept,  of  Defense 

10:00  A.M . . . 

Board  of  Directors  and  Executive  Council  Meeting 

12:00  N.  _ 

_ _ _ Depart  for  N.  0.  L. 

1 :00  P.M. 

Luncheon,  N.  O.  L. 

2:15  P.M . 

_ _ ....Tour  of  Laboratories 

4:15  P.M _ _ 

_ _ _ _ _ _ Leave  for  Shoreham 

6:00  P.M . . 

_ _ _ _ _  Cocktails 

7:00  P.M . 

. ..^ _ _ _ _ _ _ _  Banquet 

Saturday,  May  8 
9:00  A.M _ 

_ Directors  and  Executive  Committee  Breakfast 

1954  COISVEISTIOIS  COMMITTEE 

General  Chairman... 

_ _ _ _ _ _ _ _  Percv  G.  Black 

Secretarv _ 

_ _ _ _ _ _ David  A.  Wilkinson 

Treasurer _ 

. . . Wilfred  L.  Peel 

Registration 

_ _ _ _ _ _ _  Edward  Cover 

Public  Relations . 

. . . . .  . . ....Thomas  D.  Blake 

Program _ 

_ _ _ _ _ _ _ Francis  Engel 

Exhibits 

_ _ _ _ _  _ Ivan  Sadler 

Banquet _ 

_ _ _ _ _ _ _  to  be  appointed 

Protocol 

_ _ _ _ _ _ Francis  Colt  de  W^olf 

Transportation . . 

_ _ _ _ _ _ James  K.  Tullv 

Security  . . . 

_ _ _ _ _ _ _ to  be  appointed 

Hotel  Arrangements 

_ _ _ _ _ _ _ _ _  Leslie  Alberici 

Ladies _ _ _ 

_ _ _ _ _ _ _ _ Mrs.  Joseph  R.  Redman 
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AF€A  Group  Jlfembers 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Commurtications 
Association.  By  their  membership  they  indicate  their  readiness  for  their  share  in  indus¬ 
try's  part  in  national  security.  Each  firm  nominates  several  of  its  key  employees  or  officials 
for  individual  membership  in  AFCA,  thus  forming  a  group  of  the  highest  trained  men  in 
the  electronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed 
services  on  research,  development,  manufacturing,  procurement,  and  operation. 


General  Electric  Company 
General  Insulated  Wire  Works,  Inc. 
General  Telephone  Corp. 

General  Transformer  Co. 

Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Graflex,  Inc. 

Gray  Manufacturing  Co. 

Guardian  Electric  Mfg.  Co. 
Hallicrafters  Company 
Haloid  Company 

Hammarlund  Manufacturing  Co.,  The 
Hazeltine  Electronics  Corp. 
Heinemann  Electric  Company 
Hercules  Motor  Corp. 

Hoffman  Laboratories  Incorp. 

Hughes  Aircraft  Company 
Hycon  Manufacturing  Company 
*  Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Institute  of  Radio  Engineers 
Indiana  Steel  &  Wire  Co. 

International  Business  Machines 
International  Resistance  Co. 
International  Tel.  &  Tel.  Corp. 
Jacobsen  Manufacturing  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Keystone  Electronics  Co. 

Kleinschmidt  Laboratories,  Inc. 

Lavoie  Laboratories 
Leich  Sales  Corporation 
Lenkurt  Electric  Company,  Inc. 

Lenz  Electric  Manufacturing  Co. 

Lewyt  Corporation 

Loral  Electronics  Corporation 

Machlett  Laboratories,  Inc. 

Magnavox  Company 

Majestic  Radio  &  Television,  Inc. 

Mallory,  P.  R.,  &  Co.,  Inc. 

Merit  Coil  and  Transformer  Corp. 
Michigan  Bell  Telephone  Company 
The  Montgomery  Company 
Motorola,  Inc. 

Mountain  States  Tel.  &  Tel.  Co. 

Muter  Company,  The 
National  Cash  Register  Co. 

National  Company,  Inc. 

Nelson  Technical  Enterprises 
New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Company 
New  London  Instrument  Co. 

New  York  Telephone  Company 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Company 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Phebco,  Inc. 

Philco  Corporation 
Photographic  Society  of  America 
Pickering  &  Company,  Inc. 

Pioneer  Electric  &  Research  Co.,  The 
Platt  Electronics  Corporation 


Precision  Apparatus  Co.,  Inc. 

Radiart  Corporation 
Radio  Condenser  Company 
Radio  Corporation  of  America 
RCA  Victor  Division 
Radio  Receptor  Company 
Raymond  Rosen  Engineering 
Products,  Inc. 

Ray-O-Vac  Company 

Raytheon  Manufacturing  Company 

Red  Bank  Division 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Inc. 

Robco  Mfgr.  Division 

Pilot  International  Corp. 
Saxonburg  Potteries 
Seeburg,  J.  B.  Corporation 
Simmon  Brothers,  Inc. 

Society  of  Motion  Picture  Engineers 
Sonotone  Corporation 
Soundscriber  Corp. 

Southern  Bell  Tel.  &  Tel.  Co. 
Southern  New  England  Tel.  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Company 
Sprague  Electric  Company 
Stackpole  Carbon  Company 
Standard  Coil  Products  Co.,  Inc. 
Standard  Piezo  Co. 

Stanford  Research  Institute 
Stewart* Warner  Corporation 
Stromberg-Carlson  Co. 

Stupakoff  Ceramic  &  Mfg.  Co. 
Sylvania  Electric  Products,  Inc. 

Talco  Engineering  Co.,  Inc. 
Technicolor  Motion  Picture  Corp. 
Telephone  Services,  Inc. 

Telephonies  Corporation 
Teletype  Corporation 
Times  Facsimile  Corporation 
Transmitter  Equipment  Mfg.  Co. 
Trav-ler  Radio  Corp. 

Triad  Transformer  Corp. 

Tung-Sol  Lamp  Works,  Inc. 

United  States  Rubber  Company 
United  Telephone  Co. 

Utah  Radio  Products  Co.,  Inc. 

Voltz  Brothers,  Inc. 

Waterman  Products  Co.,  Inc. 

Wells  Sales,  Inc. 

West  Coast  Telephone  Co. 

Western  Electric  Company,  Inc. 
Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Whitney  Blake  Co. 

Wickes  Engineering  &  Construction  Co. 
Willard  Storage  Battery  Company 
Wisconsin  Telephone  Company 
Wollensak  Optical  Company 
York -Hoover  Corporation 
Zenith  Radio  Corporation 


Acme  Telectronix 
Admiral  Corporation 
Air  Marine  Motors,  Inc. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corporation 
Almo  Radio  Company 
Altec  Lansing  Corporation 
American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Phenolic  Corporation 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Ampex  Electric  Company 
Anaconda  Wire  &  Cable  Company 
A.  R.  F.  Products,  Inc. 

Argus  Cameras,  Inc. 

Arnold  Engineering  Company 
Atlas  Precision  Products  Co. 

Audio  Products  Corporation 
Automatic  Electric  Company 
Automatic  Electric  Sales  Corp. 
Baltimore  News  Post 
Barry  Corporation,  The 
Bell  Telephone  Company  of  Pa. 
Bendix  Radio 

Berkshire  Transformer  Corp. 

Bliley  Electric  Company 
Breeze  Corporations,  Inc. 

Burnell  &  Company 

California  Water  &  Telephone  Co. 

Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Inst.,  Inc. 
Cargo  Packers  Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Churchill  Cabinet  Co. 

Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Company 
Columbus  Process  Co.,  Inc. 
Copperweld  Steel  Company 
Comell-Dubilier  Electric  C^rp. 

Crosley  Division-Avco  Mfg.  Corp. 
Dana,  P.  A.,  Inc. 

De  Vry  Corporation 

Diamond  State  Telephone  Co. 

Downing  Crystal  Company 

Dukane  Corporation 

DuMont,  Allen  B.,  Laboratories,  Inc. 

Eastern  Air  Devices,  Inc. 

Eastman  Kodak  Company 


Electronic  Associates,  Inc. 

Elgin  Metalformers  Corporation 
Espey  Manufacturing  Co.,  Inc. 
Federal  Mfg.  and  Engineering  Corp 
Federal  Telephone  &  Radio  Corp. 


General  Aniline  &  Film  Corp. 
General  Cable  Corporation 
General  Communications  Co. 
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RADIO  RELAY 
TRANSMITTER  SAC-41 


HIGH  POWER  TRANSMITTER  SAC-9 


HIGH  POWER 
TRANSMITTER  SAC-33 


HIGH  POWER 
TRANSMITTER  SAL-39 


Klystron  Tubes  end  ] 

WIDE  RANGE  REFLECTS  16  YEARS  OF 
EXPERIENCE  IN  MICROWAVE  FIELD 


LOCAL  OSCILLATOR  SRU-55 


BENCH  OSCILLATOR  2K41 


COMMUNICATIONS  AMPLIFIER  STC-67 


HIGH  POWER  TRANSMITTER  SAS-28 


RADIO  RELAY 
TRANSMITTER  SRL-7C 


LOCAL  OSCILLATOR  5981 


^ 

KLYSTRONS 

7 

Frequency  Range  from  750  meg¬ 
acycles  to  26,000  megacycles. 


RADIO  RELAY 


RADIO  RELAY 
TRANSMITTER  SRC-43 
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On  tfiese  pages,  only  one  item  in  each  product  line  is 
illustrated.  Also  included  in  the  Sperry  line,  hut  not  illustrated, 
are  ttie  following  additional  Microline  instruments:  Barretter  and 
Thermistor  Mounts,  Barretter  Elements,  Impedance  Trans¬ 
formers,  Terminations,  Adapters,  Wattmeter  Briciges  and  Acjjust- 
al)le  Shorts.  For  complete  details  write  our  nearest  district  office. 


ermcopi  compamy 


DIVISION  OF  THE  SPERRY  CORPORATION 
Great  NecK,  New  York 


Cleveland  •  New  Orleans  •  Brooklyn  •  Los  Angeles  •  San  Francisco  •  Seattle 
•  In  Canada— Sperry  Gyroscope  Co.,  Limited,  Montreal,  Quebec 


Instruments 


Since  1938,  when  Sperry  sponsored  the  development  of  the  Klystron,  this  company  has 
extended  its  application  to  tubes  for  low,  medium  and  high-power  applications.  As  a  pioneer 
in  microwave  measuring  techniques,  Sperry  has  developed  Microline  instruments  which 
include  every  type  of  device  essential  to  precise  measurement  In  the  entire  microwave  field. 
Research  and  development  are  continuous  at  Sperry  and  the  results  are  always  available  to  you. 


•  T.M.  NEO.  U.t.  PAT.  OFP. 


Test  equipment  covering  500  megacycles 
to  40,000  megacycles  in  7/8  inch 
coaxial  line  and  8  waveguide  sizes. 
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AFCA  CHAPTERS 

National  Director  of  Chapters:  Rear  Adm.  William  B,  Ammon 

REGIONAL  ADVISORY  COMMITTEE 

Region  A:  Dan  Greene,  14  Fernald  Drive,  Cambridge  38,  Mass.  New  England  States,  New  York,  New  Jersey. 
Region  B:  J.  H.  LaBrum,  Packard  Building,  Philadelphia,  Pa.  Delaware,  Kentucky,  Maryland,  Ohio,  Pennsylvania, 
West  Virginia  and  Virginia. 

Region  C:  Ralph  S.  Grist,  So.  Bell  T&T  Co.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts  —  from 
North  Carolina  to  Louisiana  including  Tennessee. 

Region  D:  Col.  Thos.  F,  Yates,  308  So.  Akard  St.,  Dallas,  Texas.  New  Mexico,  Texas,  Oklahoma,  Arkansas. 
Region  E:  T.  S.  Gary,  1033  W.  Van  Buren  St.,  Chicago,  Ill.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa, 
Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Region  F:  Col.  Lloyd  C.  Parsons,  1807  16th  Ave.,  San  Francisco,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho, 
Oregon,  Montana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 

ATLANTA:  President — W.  K.  Mosley,  S.F.  Secretary — Robert  E.  Dillon,  SEATTLE:  President  —  Alfonzo  A. 

Southern  Bell  T&T  Co.,  805  Peach-  Post  Signal,  USARPAC,  APO  958,  Baird,  Western  Union  Tel.  Co.,  113 

tree  St.  N.E.,  Atlanta,  Ga.  Secretary  S.F.  Cheery  St.,  Seattle,  Wash.  Secretary 

— R.  L.  Janss,  Southern  Bell  T&T  KANSAS  CITY:  President — Robert  E.  — Merrill  R.  Stiles,  916  W.  122nd, 

Co.,  51  Ivy  St.,  Atlanta,  Ga.  Conrath,  AT&T  Co.,  324  E.  11th  Seattle. 

AUGVSTA-CAMP  GORDON :  President  St.,  Kansas  City,  Mo.  Secretary —  SOUTH  CAROLINA:  President — Wal- 
— W.  O.  McDowell,  Southern  Bell  Jerome  C.  Greene,  AT&T  Co.,  324  ter  G.  Edwards,  Southern  Bell  T&T 

T&T  Co.,  937  Greene  St.,  Augusta,  E.  11th  St.,  Kansas  City,  Mo.  Co.,  Owen  Bldg,  Columbia,  S.  C. 

Ga.  Secretary — William  E.  Reiser,  KENTUCKY :  President — Col.  Fred  W.  Secretary  —  William  R.  Carter, 
Southern  Bell  T&T  Co.,  937  Greene  Kunesh,  Lexington  Signal  Depot,  Southern  Bell  T&T  Co.,  805  Owen 

St.,  Augusta,  Ga.  Lexington,  Ky.  Secretary — Merrell  Bldg,  Columbia,  S.  C. 

BALTIMORE:  President— George  C.  Whitmer,  Lexington  Signal  Depot,  SOUTHERN  CALIFORNIA:  Acting 

Ruehl,  Jr.,  Electronics  Specialties  Lexington,  Ky.  President — Loyd  C.  Sigmon,  KMPC, 

Co.,  Inc.,  31  East  21st  Street,  Balti-  LOUISIANA:  President  —  C.  C.  Wal-  5939  Sunset  Blvd.,  Hollywood,  Calif, 

more,  Md.  Secretary  —  Plummer  ther,  714  Howard  Ave.,  New  Or-  SOUTHERN  CONNECTICUT :  Presi- 

Wiley,  2906  Silver  Hill  Ave.,  Balti-  leans.  La.  Secretary — A.  Bruce  Hay,  dent _ Edgar  L.  Love  175  Dessa  ■ 

more,  Md.  Southern  Bell  Tel  &  Tel  Co.,  520  Drive,  Hamden,  Conn.  Secretary — 

BOSTON:  President  —  Raymond  B.  Baronne  St.,  New  Orleans,  La.  James  J.  McKeon,  SoundScriber 

Meader,  New  England  T&T  Co.,  185  MEMPHIS:  Inactive  Corp.,  146  Munson  St.,  New  Haven, 

Franklin  St.,  Boston.  Secretary  —  JSEW  YORK:  President — Vice  Adm.  „  *. 

Louis  B.  Dunham,  Franklin  Tech.  W.  S.  Anderson,  Automatic  Elec-  ^t^^^^-OKLAHOMA  Presi- 

Inst.,  41  Berkeley  St.,  Boston,  Mass.  trie  Co.,  21  E.  40th  St.,  New  York,  J*®”*  ‘jp.®***  A.  Atkinson,  43  SE  34th, 

wfc  •  •  •  IV  Y  HFV— Tlsivltfl  TjiIIpv  OkI3«  C-ily^  Oklfl«  Scerdflry—— Edwiii 

CHICAGO :  President  William  Li.  ,j,  ,  «  Radio  Com  100  Kinssland  1436  Magdalena  Dr., 

DeVry,  1111  Armitage  Ave.,  Chicago,  ’  Kingsland 

Ill.  Secretary — Henry  J.  McDonald,  *’  »  •  •  W ARRF1\  F  F  CHFYFIXJWF • 

Kellogg  Switchboard  &  Supply  Co.  PARIS:  President — Maj.  Gen.  F.  L.  F.t.-CHEYENNE .  Inactive. 
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Richardson,  1075  West  King,  De-  RIO:  President — Herbert  H.  Schenck,  ton.  Mass.  President — Leo  LaPrade. 
catur.  III.  Caixa  Postal  709,  Rio  de  Janeiro,  Secretary — ^Jack  Carp. 

EUROPEAN:  Secretary  —  George  A.  Brazil.  OHIO  STATE  UNIVERSITY,  Colum- 

Spear,  SigSec,  Frankfurt  Mil.  Post,  Brazil-U.S.  Mil.  Comm.,  bus,  O. 

APO  757-A,  New  York.  APO  676,  N.  J-  OKLAHOMA  A  &  M  COLLEGE,  Still- 

FAR  EAST:  President— Brig.  Gen.  E.  ROCHESTER:  l^esident— John  Whit- 
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mouth,  N.  J.  Secretary — Felix  Celh,  Calif.  Secretary  C.  A.  House,  -  „bhnplc  Tpyhs 

SCEL,  Fort  Monmouth,  N.  J.  Sacramento  Signal  Depot,  Sacra-  .  ... 
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J.  Ritter,  16526  Vaughan,  Detroit,  SAN  FRANCISCO:  President  —  CoL  UNIVERSITY  OF  VIRGINIA:  Char- 
Mich.  Secretary — J.  W.  Ottinger,  Lloyd  C.  Parsons,  1807  -  16th  Ave.,  lottesville,  Va.  President — Carl  B. 

Michigan  Bell  Tel.  Co.,  1365  Cass  San  Francisco,  Calif.  Secretary  —  Caplinger.  Secretary  —  L.  Myron 

Ave.,  Detroit,  Mich.  William  R.  Patton,  Lenkurt  Elec.  Diamondstein. 

HAWAII:  President— Col.  A.  E.  Mick-  Co.,  965  Chestnut  St.,  San  Carlos,  UTAH  STATE  AGRICULTURAL  COL- 

elsen,  SigO,  USARPAC,  APO  958,  Calif.  LEGE:  Logan,  Utah. 
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PHILCO  IS  THE  WORLD’S  LEADING 


MANUFACTURER  OF 
MICROWAVE  EQUIPMENT 


Philco  leads  the  world  in  mass  produc¬ 
tion  of  quality  microwave  equipment  to 
meet  modern  industry’s  demands  for 
relay  systems  of  the  highest  reliability 
and  perforn^ance. 

Philco  microwave  components  meet  most 
JAN  (Joint  Army-Navy)  specifications  with¬ 
out  any  changes  in  circuitry,  thereby  per¬ 
mitting  other  users  of  microwave  com¬ 


munications  equipment  to  have  the  built-in 
reliability  required  by  the  Armed  Forces. 
That  is  why  commercial  users  of  Philco 
microwave  equipment  include  many  famous 
names  identified  with  Pipelines,  Railroads, 
Communications  and  Utilities. 

Where  quality  and  reliability  are  important, 
look  to  Philco  .  . .  world’s  leading  manu¬ 
facturer  of  microwave  equipment! 


^  PHILCO 
\  QUALITY  ^ 


SIGNAL,  JANUARY-FEBRUARY,  1954 


For  complete  information  write  to  Department  S 


PHILCO  CORPORATIO 

GOVERNMENT  &  INDUSTRIAL  DIVISION 
PHILADELPHIA  44,  PA. 
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Chapter  News 


Atlanfa  Chapter  meeting  at  Fort  McPherson.  Shown  at  left  are  (I  to  r):  Capt.  J.  H.  S.  Johnson,  Brig.  Gen.  Frank  C.  Holbrook,  Col.  A.  R. 
Morley,  Col.  George  P.  Dixon,  Chapter  President  Kelly  Mosley,  and  Major  R.  E.  Lloyd.  The  record  attendance  appears  in  the  banquet 

scene  at  right. 


Atlanta 

With  the  Third  Army  Signal  Corps  as 
host,  the  Atlanta  Chapter  met  at  Fort 
McPherson  for  a  dinner-meeting  on 
November  9th.  Signal  Corps  equipment 
was  on  display  and  included  the  newest 
in  tactical  communications.  There  was 
also  a  pictorial  display  of  Korean  war 
scenes,  nuclear  weapons  and  atomic 
bomb  blasts. 

The  main  speaker  of  the  evening  was 
Mr.  C.  E.  Alford  who  presented,  an 
unusually  interesting  talk  on  “New 
Techniques  in  Visual  Aids.”  Colonel 
George  P.  Dixon,  AFCA  Executive 
Vice-President,  reported  on  the  prog¬ 
ress  being  made  by  the  association  and 
its  chapters  throughout  the  country. 

The  chapter  members  and  guests 
were  welcomed  to  Fort  McPherson  by 
Colonel  A.  R.  Morley,  new  Third  Army 
Signal  Officer.  Program  arangements 
were  under  the  direction  of  Dan  Mc- 


Keever,  chapter  program  chairman. 
Distinguished  guests  were  introduced 
by  Jack  Evans,  reception  committee 
chairman. 

Augusta -Camp  Cordon 

The  September  28th  chapter  meeting 
featured  a  lecture-demonstration  on 
“Fiberglass  and  Its  Future  in  the  Com¬ 
munications  and  Photographic  Fields” 
by  Capt.  Harvey  S.  Leeds,  SigC. 

Captain  Leeds,  who  is  well  informed 
on  the  subject  of  plastics  and  in  the 
methods  of  use  of  Fiberglass  and  plastic 
reinforcement,  gave  a  brief  history  of 
Fiberglass  and  the  possible  fields  of 
employment.  He  then  discussed  the 
various  general  types  of  polyester  res¬ 
ins,  including  chemical-setting,  thermo¬ 
setting,  air-setting,  and  sun-hardening 
varieties.  He  demonstrated  how  they 
could  be  colored  by  the  addition  of  pig¬ 
ments,  and  also  demonstrated  the 


strength,  flexibility  and  toughness  of 
the  plastics  reinforced  with  Fiberglass. 

The  highlight  of  the  demonstration 
was  a  boat  hull  built  of  thin  plywood 
and  coated  with  Fiberglass  impreg¬ 
nated  with  a  chemical-setting  plastic. 
This  boat  hull  was  almost  indestructi¬ 
ble  as  was  demonstrated  by  its  ability 
to  withstand  blows  delivered  at  full 
strength  by  Captain  Leeds,  using  an 
inch-square  piece  of  wood.  The  piece 
of  wood  was  deeply  dented,  but  the  hull 
was  not  marred  or  damaged  in  any 
way. 

The  General  Electric  film.  “Freedom 
and  Power,”  was  the  program  feature 
of  the  chapter’s  October  22nd  meeting. 
This  color  film,  in  sound,  traced  the  ex¬ 
pansion  of  electric  power  utilities  from 
the  beginning  in  the  eighteenth  century 
to  existing  vast  netwoxk^of  generation 
\and  distribution  facilities.  It  included 
many  parallel  happenings  in  American 
•history,  such  as  Benjamin  Franklin’s 
experiments  with  electricity,  the  Minute 
Men,  movement  of  the  Pioneers  west¬ 
ward,  and  the  development  of  the  auto¬ 
mobile. 

Annual  elections  of  officers  were  held 
at  the  November  10th  meeting,  with  the 
following  slate  unanimously  voted  into 
office  for  1954:  honorary  president — 
Col.  Terence  J.  Tully;  president — W. 
0.  McDowell,  district  manager  of  the 
Southern  Bell  Telephone;  vice-presi¬ 
dents — Col.  Harold  A.  Buck,  Lt.  Col. 
Bertie  L.  Avera,  Jewett  M.  Harris; 
secretary — William  E.  Reiser;  treasurer 
— Melvin  L.  Maxson;  directors — Col. 
Clinton  W.  Janes,  Col.  Wilbert  A. 
Speir,  Col.  Arthur  A.  McCrary,  Lt.  Col. 
John  H.  Cashion,  CWO  William  A. 
Finney,  Hugh  A.  Fleming,  John  W. 
Owen,  and  Francis  A.  Saxon;  national 
council  members — Percy  C.  Reardon 
and  Earl  H.  Lindsey. 

Principal  speaker  was  Col.  George 
Dixon,  AFCA  Executive  Vice-President, 


At  Augusta-Camp  Gordon's  November  meeting  (I  to  r):  Hugh  Fleming;  Lt.  Col.  Fred  J. 
Elser,  outgoing  president;  W.  O.  McDowell,  new  president;  Col.  George  P.  Dixon;  Col. 
Terence  J.  Tully;  Ralph  S.  Grist;  John  Owen;  and  Lt.  Col.  Bertie  L.  Avera. 
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who  sketched  the  history  of  the  asso¬ 
ciation  and  then  went  on  to  describe 
the  overall  activities  of  the  association 
today. 

Baltimore 

On  October  24th,  Baltimore  Chapter 
members  and  guests  visited  an  Army 
field  headquarters  and  an  Army  corjfs 
headquarters  at  Fort  George  G.  Meade, 
where  they  saw  modern  Army  commu¬ 
nications  equipment  in  actual  use  at 
higher  echelons  of  command  under 
simulated  war  conditions. 

The  AFCA  contingent  saw  the  Army 
operating  the  latest  equipment  such  as 
telephone  carrier,  automatic  teletype¬ 
writer,  facsimile,  radio,  microwave,  and 
a  complex  five-van  communications 
•  center.  They  also  saw  how  MARS  par¬ 
ticipates  in  an  Army  maneuver  for  the 
first  time. 

The  Downing  Crystal  Company, 
AFCA  group  member,  was  host  to  the 
chapter  for  its  November  17th  meeting, 
which  was  attended  by  150  members 
and  guests.  The  chapter  was  welcomed 
by  John  W.  Downing,  company  presi¬ 
dent. 

The  highlight  of  the  evening  was  a 
conducted  tour  of  the  plant  during 
which  the  members  were  shown  each 
step  in  the  manufacture  of  quartz 
crystals  for  use  in  electronic  equipment 
— from  the  raw  material  to  the  finished 
product. 

Chicago 

Colonel  William  M.  Talbot.  IJSAF 
(Ret.),  Director,  Warnings  and  Com¬ 
munications,  Federal  Civil  Defense  Ad¬ 
ministration,  was  the  featured  speaker 
at  the  chapter’s  October.  28th  meeting. 
His  topic  was:  “Status  of  Communica¬ 
tions  and  Warning  Systems  of  the  Fed¬ 
eral  Civil  Defense  Administration — 
As  of  Now.” 

AFCA  Executive  Vice-President 
George  Dixon  reported  on  activities 
and  progress  of  the  association  since 
his  last  visit  to  the  chapter. 

The  Hallicrafters  Company  plant  was 
the  scene  of  the  meeting,  with  the  com¬ 
pany  as  host  at  a  reception  which  pre¬ 
ceded  the  evening’s  program.  Those 
members  and  guests  who  had  not  yet 
toured  the  plant  and  facilities  of  Halli¬ 
crafters  were  given  an  opportunity  to 
do  so  after  the  meeting. 


Recent  meetings  of  the  Baltimore  Chapter  featured  a  visit  to  Fort  Meade  (top  photo),  an^ 
a  tour  of  the  Downing  Crystal  Company.  Lower  photo  shows  members  inspecting  test  equip- 
•  ment  used  in  the  manufacture  of  quartz  crystals. 


sistance  industry.  Mr.  Siegel  related 
the  history  of  the  company,  beginning 
in  1925  in  a  back  room  of  an  office  on 
Chicago’s  North  Side  and  continuing 
through  steady  growth  to  the  new  mod¬ 
ern  plant  in  Skokie.  He  spoke  of  the 
early  manufacturing  for  the  infant  ra¬ 
dio  industry  -  and  the  later  expansion 
into  the  steadier  demands  of  the  indus¬ 
trial  electrical  manufacturers. 

In  speaking  of  the  war  years.  Mr. 
Siegel  mentioned  the  strategic  impor¬ 
tance  of  the  company’s  products  in- 


The  Ohmite  Manufacturing  Com¬ 
pany,  Skokie,  Ill.,  was  host  to  the  De¬ 
cember  3rd  chapter  meeting.  Also  at¬ 
tending  the  meeting,  which  was  pre¬ 
ceded  by  a  cocktail  party  and  dinner, 
were  officials  of  the  Village  of  Skokie 
and  representatives  of  the  Skokie 
Chamber  of  Commerce. 

In  introducing  Mr.  D.  T.  Siegel, 
president  of  Ohmite,  Chapter  President 
William  C.  DeVry  pointed  out  his  in¬ 
ventive  genius  and  rapid  rise  to  a  posi¬ 
tion  of  leadership  in  the  electrical  re- 


Af  left,  Chicago  Chapter  members  watch  resistor  winding  operation  at  Ohmite  Manufacturing  Co.  on  December  3rd.  Shown  at  right  at 
November  meeting  at  Hallicrafters  are  (I  to  r):  AFCA  Executive  Vice  Pres.  Dixon;  Hallicrafters  Vice  Pres.  D.  P.  Higgins;  Col.  William  M. 

Talbot,  guest  speaker  and  R.  A.  Graver,  Hallicrafters  Vice  Pres. 
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dent  membership;  however,  if  a  deficit 
results,  it  will  be  assumed  by  the 
chapter. 

At  the  conclusion  of  the  business  ses¬ 
sion,  Elmer  Cupp  presented  a  training 
film,  “Circuit  Testing  with  Meter  and 
Multimeters — Practical  Applications.” 
The  film  showed  meters  and  multi¬ 
meters  in  operation,  their  application  to 
circuits,  their  care  and  handling  neces¬ 
sary  in  order  to  preserve  accuracy. 

An  invitation  from  the  Scott-St.  Louis 
Chapter  to  attend  its  second  anniver¬ 
sary  meeting  on  December  4th  at  Belle¬ 
ville,  Ill.,  was  extended  to  Decatur 
Chapter  members  at  their  November 
19th  meeting.  A  number  of  members 
signed  up  to  make  the  trip. 

A  film  titled  “Use  of  Signal  Genera¬ 
tors  in  Circuit  Testing”  was  shown  by 
James  Buck  to  supplement  the  train¬ 
ing  film  used  at  the  previous  meeting. 

Detroit 

A  Ground  Control  Approach  demon¬ 
stration  was  staged  at  Selfridge  Air 
f'orce  Base  on  November  18th  for  De¬ 
troit  Chapter  members. 

Major  Thomas  A.  Todd,  4708th  De¬ 
fense  Wing  communications  officer. 


president,  with  Capt.  L.  E.  Echelmeyer. 
1808th  AACS  Wing,  named  chapter 
treasurer. 

With  the  parent  chapter  reorgan¬ 
ized,  the  next  step  will  be  the  vitalizing 
of  post  activities.  Plans  are  now  being 
made  for  regular  meetings  and  a  mem¬ 
bership  drive. 


CHAPTER  NEWS 


Fort  Monmouth 

The  chapter  is  continuing  its  em¬ 
phasis  on  excellent  programs  as  a  ma¬ 
jor  pari  of  the  general  “climate”  in  which 
a  newly  launched  drive  is  aimed  at 
again  doubling  membership. 

Its  November  5th  meeting  was  ad¬ 
dressed  by  Lt.  Cmdr.  Robert  F.  Sweek, 
USN,  on  the  subject  of  “Naval  Applica¬ 
tions  of  Nuclear  Power”  and  was  at¬ 
tended  by  170  members  and  guests. 
Commander  Sweek,  who  has  been  work¬ 
ing  in  the  nuclear  submarine  program 
since  July  1952,  is  assigned  to  the 
Naval  Reactors  Branch  of  the  Atomic 
Energy  Commission,  with  additional 
duties  in  the  Bureau  of  Ships,  Nuclear 
Power  Division.  His  speech  before  the 
chapter  is  printed  in  its  entirety  in  the 
feature  section  of  this  issue  for  the 


Louisiana  Chaprer  meeting  at  the  Naval  Air  Station  in  New  Orleans  un  November  23rd  featured  a  lecture-demonstration  on  electronic 
computing  and  data  processing  machines.  A  reception  honored  Capt.  Jack  Roudebush,  commanding  officer  of  the  station. 


Decatur 

Plans  for  an  AFCA  Electronics  School 
to  be  run  by  the  Decatur  Chapter  were 
firmed  at  its  October  29th  meeting. 
President  William  Thomson  appointed 
the  following  committees  for  the 
school:  electronic  division  —  Elmer 
Cupp,  Herman  Tille  and  Herb  Singer; 
photo  division — James  Buck,  Mons 
Monson  and  Chester  Badgett. 

Herb  Singer,  who  was  selected  as 
the  principal  instructor  of  the  class,  ex¬ 
plained  the  procedure  to  be  followed  by 
class  members  in  the  coming  months. 
Classes  will  be  held  every  Tuesday 
night  from  6  to  9,  and  every  other 
Thursday  night  from  6  to  8.  There  will 
be  two  instructors  on  Tuesday  and  one 
on  Thursday.  The  Thursday  class  wdll 
be  for  lab  work. 

Tuition  will  be  50c  per  week,  pay¬ 
able  four  weeks  in  advance.  Any  tuition 
funds  remaining  when  the  school  con¬ 
cludes  operation  will  revert  to  the  stu- 


who  was  host  to  the  chapter,  gave  a 
thrilling  demonstration  of  piloting  his 
plane  during  which  he  made  a  number 
of  blind  landings  at  the  direction  of 
the  control  personnel  in  the  ground- 
located  radar  control  center.  At  the 
conclusion  of  the  demonstration,  the 
chapter  inspected  an  installation  of  new 
and  improved  equipment  soon  to  be 
placed  in  service. 

A  pre-meeting  dinner  was  held  at 
the  Officers’  Club,  with  37  members 
and  guests  present. 

A  tour  of  the  Argus  Camera  Com¬ 
pany  plant  at  Ann  Arbor  was  scheduled 
for  the  chapter  for  December  17th.  Re¬ 
port  will  appear  in  the  next  issue. 

Far  East 

An  organization  meeting  on  Decem¬ 
ber  11th  returned  the  Far  East  Chap¬ 
ter  to  the  ranks  of  active  AFCA  units. 

Brig.  General  Elton  F.  Hammond, 
Signal  Officer.  Hq.  AFFE.  was  elected 


’  benefit  of  all  AFCA  members. 

The  outline  for  the  increased  mem¬ 
bership  program  was  laid  down  at  a 
conference  (prior  to  the  general  meet¬ 
ing)  attended  by  several  key  chapter 
officers  and  members  who  represent 
AFCA  in  their  Fort  Monmouth  units. 
Col.  Loren  E.  Gaither,  chairman  of  the 
membership  committee,  envisioned  an 
expanding  role,  comparable  to  the 
American  Medical  Association  in  its 
field,  for  AFCA  in  its  sphere  of  com¬ 
munications  and  “the  allied  arts.”  He 
stated  that  the  chapter’s  membership 
had  doubled  in  a  little  more  than  a 
year. 

“We  have  a  history  and  tradition  be¬ 
hind  us,”  Col.  Joseph  E.  Heinrich, 
chapter  president  said,  “but  we  are  not 
as  potent  as  we  might  be.”  As  a  major 
point  for  continued  growth,  he  cited 
the  increasingly  large  part  electronics 
is  playing  in  the  defense  and  general 
welfare  of  the  nation. 
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Shown  at  New  York's  October  meeting  (I  to  r):  Col.  James  J.  Roberts,  Jr.,  Commander, 
Mitchel  AFB;  Maj.  Gen.  Gordon  A.  Blake,  Director  of  Communications,  USAF,  main  speaker; 

and  Col.  T.  L.  Bartlett,  chapter  director. 


Definite  approaches  for  increasing 
membership  were  laid  down.  Unit  ac¬ 
tivity  representatives  were  given  an  im¬ 
portant  spot  in  the  emphasis  placed  on 
personal  contact.  Colorful  feature 
stories  centering  on  the  history  of  the 
AFCA  and  its  current  place  in  the  mili¬ 
tary  and  civilian  community  are  to  be 
released  to  the  post  newspaper,  “Mon¬ 
mouth  Message,”  and  to  general  cir¬ 
culation  publications  of  the  area.  Spe¬ 
cific  information  on  how  to  apply  for 
membership  will  be  provided.  It  was 
thus  felt  that  information  would  reach 
every  source  from  which  the  chapter  de¬ 
rives  its  members.  These  areas  include 
the  military  personnel  of  the  post,  the 
civilian  employees  of  Fort  Monmouth, 
including  the  Signal  Corps  Engineering 
Laboratories  and  The  ,Signal  School, 
and  the  communications  and  allied  in¬ 
dustries  of  the  area. 

Gulf  Coast 

Television  was  the  subject  of  the 
chapter’s  October  meeting,  held  at 
Keesler  Air  Force  Base,  with  Major 
P.  H.  Wellman,  1354th  Video  Squadron, 
Orlando  AFB,  Florida,  as  guest  speak¬ 
er.  Major  Wellman  defined  the  mission 
of  the  squadron,  gave  a  little  of  its  his¬ 
tory  and  outlined  what  the  video  equip¬ 
ment  was  capable  of  doing. 

The  chapter  was  then  taken  on  a 
tour  of  the  operation  van  and  studio 
where  Major  Wellman  and  Capt.  0.  C. 
Colman,  also  of  the  1354th  Video  Sqdn., 
demonstrated  the  equipment  and  an¬ 
swered  questions.  The  members  also 
had  the  opportunity  of  seeing  them¬ 
selves  on  television. 

At  the  November  16th  meeting.  Ma¬ 
jor  W.  E.  Hignite  of  the  Electronics 
Observon  Department,  Keesler  AFB, 
who  had  just  completed  a  sixteen- 
months  course  at  the  American  Tele¬ 
phone  and  Telegraph  Company,  gave  a 
very  interesting  and  informative  talk 
on  the  school.  He  discussed  the  pro¬ 
cedure  for  obtaining  entrance  to  the 
school  by  an  Air  Force  officer,  the  set¬ 
up  of  the  AT&T  and  the  Bell  System, 
the  course  taught  at  the  school,  and 
some  of  the  latest  developments  in  the 
telephone  field. 


A  film,  “Communications  for  Civil 
Defense,”  furnished  through  the  cour¬ 
tesy  of  Mr.  0.  H.  Longcoy,  manager  of 
Southern  Bell  T&T  Co.  in  Biloxi,  con¬ 
cluded  the  evening’s  program. 

Kansas  City 

A  Navy  Department  motion  picture 
describing  “Project  Tinkertoy”  was  the 
initial  feature  of  the  November  24th 
meeting  held  in  the  auditorium  of  the 
Kansas  City  Junior  College.  This  inter¬ 
esting  development  (which  was  featured 
in  November-December  Signal)  is  the 
result  of  several  years’  joint  experi¬ 
mentation  by  the  Navy  Bureau  of  Aero¬ 
nautics,  the  National  Bureau  of  Stand¬ 
ards  and  several  industrial  contrac¬ 
tors.  It  permits  almost  completely  auto¬ 
matic  assembly  of  large-scale  electronic 
production  and  is  probably  one  of  the 
most  promising  methods  of  auto-assem- 
bly  which  has  been  tried. 

Upon  the  conclusion  of  the  film,  Mr. 
H.  Bruce  Battey  of  the  Bendix  Avia¬ 
tion  Corporation,  who  has  experimented 
for  several  years  with  various  methods 
of  auto-assembly,  addressed  the  meet¬ 
ing.  He  reviewed  the  different  ap¬ 
proaches  which  have  been  made  to  the 
problem  of  automatic  assembly  and 
wiring  of  electronic  apparatus.  The 
first  successful  efforts  along  this  line 
appear  to  have  been  made  in  England 
in  1943  by  Mr.  J.  A.  Sargrove,  who  per¬ 
fected  a  machine  which  would  auto¬ 
matically  wire  a  five-tube  AC-DC  radio 


CANVAS  PRODUCTS 

6C  bags,  CW  bags,  clip  cases,  tool  rolls, 
bags,  cases,  tents  0  tarpaulins  ...  for 
ordnance,  radio,  electronic  and  radar 
equipment.  .  . 
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set.  Commercial  use  of  this  machine 
was  not  successful,  however,  because  of 
its  inflexibility  in  regard  to  circuit  de¬ 
sign  changes. 

Mr.  Battey  described  briefly  the  Sig¬ 
nal  Corps  project  now  underway  at  the 
General  Electric  Company  and  the  proj¬ 
ect  being  conducted  by  Stanford  Uni¬ 
versity  for  the  Air  Force.  The  GE 
project  is  primarily  concerned  with  the 
automatic  assembly  and  wiring,  con¬ 
trolled  by  punched  cards,  of  standard 
components,  while  the  Stanford  proj¬ 
ect  is  investigating  automatic  manufac¬ 
ture  and  assembly  of  electronic  com¬ 
ponents,  with  particular  attention  to 
the  photo-etching  of  chassis  plates. 

The  speaker’s  remarks  indicated  that 
“Project  Tinkertoy”  is  but  one  of  sev¬ 
eral  concurrent  efforts  to  solve  the  prob¬ 
lem  and  that  it  is  probably  only  the 
beginning  of  work  in  this  field. 

Louisiana 

Fifty-six  chapter  members  and  guests 
met  at  the  Naval  Air  Station  in  New 
Orleans  on  November  23rd.  A  cocktail 
hour  and  reception  to  honor  Capt.  Jack 
Roudebush,  commanding  officer  of  the 
station,  preceded  the  dinner-meeting. 

The  program  feature  was  conducted 
by  Roland  Pertuit  of  Remington  Rand. 
Inc.,  who  presented  various  electronic 
computing  and  data  processing  devices, 
including  a  motion  picture  film  cover¬ 
ing  the  UNIVAC  system  and  other  spe¬ 
cial  purpose  computing  devices.  A  live¬ 
ly  question  and' answer  period  followed 
the  lecture-demonstration. 


New  York's  November  meeting  was  addressed  by  Wilson  T.  Rea  of  Bell  Telephone  Labs. 
L  to  R:  Chapter  President  Don  McClure,  Col.  George  Dixon,  Mr.  Rea,  and  Col.  Joseph 
E.  Heinrich,  president  of  the  Fort  Monmouth  Chapter. 
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Paris  Chapter  dinner-meeting  at  the  Cercle  Militaire  on  Novem'jer  30th.  Principal  speaker  was  Joseph  R.  Pernice,  Chief  of  the  Electronics 
Section  of  the  International  Staff  at  NATO.  In  photo  at  left  are  (I  to  r):  Mrs.  Fred  Bartlett  (Mr.  Bartlett  is  on  the  European  staff  of 
Philco  Corp.);  Mr.  Pernice;  Maj.  Gen.  F.  L.  Ankenbrandt,  chapter  president;  and  Col.  Glenn  H.  Palmer,  program  committee  chairman. 


New  York 

The  Air  Force  was  host  to  the  New 
York  Chapter  when  it  met  at  Mitchel 
Air  Force  Base  on  October  29th  to  hear 
an  address  by  Maj.  Gen.  Gordon  A. 
Blake,  Director  of  Communications, 
USAF,  on  current  problems  in  Air 
Force  communications. 

General  Blake  was  introduced  by  Col. 
Orville  Laird,  Director  of  Communica- 
tions-Electronics,  Continental  Air  Com¬ 
mand,  and  a  member  of  the  Armed 
Forces  committee  of  the  chapter,  who 
had  arranged  the  program  for  the 
evening. 

A  social  hour  and  dinner  at  the  Offi¬ 
cers’  Club  preceded  the  meeting.’ 

For  both  military  as  well  as  civilian 
communication  use  in  the  years  ahead, 
the  tiny  newly-developed  device  known 
as  the  transistor  which  is  capable  of 
doing  the  work  of  many  types  of 
vacuum  tubes,  promises  revolutionary 
advantages  in  the  field  of  electronics. 
Tliis  was  pointed  out  by  Wilson  T.  Rea, 
Director  of  Military  Communications 
Development  at  Bell  Telephone  Labora¬ 
tories.  at  the  November  18th  meeting  of 
the  New  York  Chapter. 

W  bile  the  “mighty  midget”  is  only  in 
the  early  development  stages  for  mili¬ 
tary  uses,  according  to  Mr.  Rea,  it  will 
he  particularly  advantageous  in  port¬ 
able.  shipboard  and  airborne  communi¬ 
cation  e(|uipment,  where  its  small  size, 
light  weight  and  low  power  consump¬ 
tion  are  desirable. 

Mr,  Rea  displayed  types  of  transistors 


which  have  been  developed  since  the 
device  was  invented  at  the  Bell  Labora¬ 
tories,  ranging  in  size  from  that  of  a 
match  head  to  those  as  large  as  the 
end  of  one’s  thumb.  He  ^demonstrated 
one  of  the  world’s  smaUest  radio  sets — 
no  larger  than  a  cigarette  package  and 
weighing  only  one  and  a  half  ounce — 
made  possible  by  use  of  a  transistor.  . 

First  commercial  application  of  the 
transistor  in  telephone  equipment  oc¬ 
curred  early  this  year,  Mr.  Rea  pointed 
out.  It  has  been  applied  on  a  limited 
scale  in  the  handling  of  long  distance 
calls  at  certain  locations. 

More  than  250  members  and  guests 
attended  the  meeting  in  the  New  York 
Telephone  Company  headquarters 
building.  The  speaker  was  introduced 
by  Chapter  President  Donald  F.  Mc¬ 
Clure,  who  is  Assistant  Vice  President 
of  the  New  York  Telephone  Company. 
Guests  included  Col.  George  P.  Dixon, 
AFCA  Executive  Vice  President,  who 
brought  the  chapter  up-to-date  on  the 
<*verall  activities  of  the  association,  and 
Col.  Joseph  E.  Heinrich,  President  of 
the  Fort  Monmouth  Chapter.  During 
the  meeting.  Col.  Benjamin  H.  Oliver, 
chairman  of  the  membership  committee, 
announced  tha|  the  New  York  Chapter 
recently  becarhe  the  first  in  the  asso¬ 
ciation  to  reach  the  1.000  member 
mark. 

Vice  Admiral  Walter  S.  Anderson. 
liSNfRet.),  who  is  director  and  New 
York  representative  of  Automatic  Elec- 
'ric  Co.,  was  elected  president  of  the 
ehapter  at  the  annual  meeting  held  on 
December  9th. 


Other  officers  elected  for  1954  are: 
vice-presidents:  Emmett  R.  Shute,  West¬ 
ern  Union  Telegraph  Co.;  Forrest  L. 
Henderson,  American  Cable  and  Radio 
Corp.;  Col.  Francis  E.  Kidwell,  Signal 
Officer,  First  Army;  treasurer — Maj. 
Theodore  N.  Pope,  Bell  Telephone 
Labs. ;  secretary — Lt.  Col.  David  Talley, 
Federal  Telephone  and  Radio  Co.;  re¬ 
cording  secretary — Royal  F.  Jewett, 
Western  Electric  Co.  Outgoing  presi¬ 
dent  Donald  F.  McClure  was  elected  a 
member  of  the  executive  committee. 

Members  of  the  board  of  directors 
are:  George  W.  Bailey,  IRE;  Col.  Theo¬ 
dore  L.  Bartlett,  RCA;  Edwin  C.  Carl¬ 
son,  Mutual  Life  Insurance  Co.;  Lt. 
Col.  Ludwig  R.  Engler,  RCA  Communi¬ 
cations,  Inc.;  Lt.  Col.  William  L.  Halla- 
han,  Laird  &  Co.;  Frederick  R.  Lack. 
Western  Electric  Co.;  Maj.  Gen.  Ed¬ 
mond  H.  Leavey,  Federal  Telecom¬ 
munications  Laboratories;  Brig.  Gen. 
Alfred  W.  Marriner,  Federal  Electric 
Co.;  Donald  F.  McClure,  New  York 
Telephone  Co.;  Col.  Thompson  H. 
Mitchell,  RCA  Communications,  Inc.; 
Col.  Benjamin  H.  Oliver.  Jr.,  New  York 
Telephone  Co.;  Rear  Adm.  Stanley  F. 
Patten,  Allen  B.  DuMont  Laboratories; 
Raymond  S.  Perry,  Federal  Telephone 
and  Radio  Co.;  Maj.  William  H.  Rivers. 
Eastman  Kodak  Co.;  Rear  Adm.  Ellery 
W.  Stone,  American  Cable  and  Radio. 
Inc.;  Col.  Allen  E.  Wharton,  New 
Jersey  Bell  Telephone  Co. 

Mr.  Cyril  N.  Hoyler,  administrative 
assistant  of  RCA  Laboratories  Div.. 
David  Sarnoff  Research  Center,  Prince¬ 
ton.  N.  J.,  was  the  guest  speaker.  He 


Partial  view  of  Philadelphia's  dinner-meeting  at  the  Signal  Corps  Supply  Agency  on  November  12th.  Program  feature  was  a  lecture  of  the  "Fif¬ 
tieth  Anniversary  of  Powered  Flight"  by  Lt.  Col.  Eric  R.  Osborne,  commanding  officer,  Signal  Corps  Army  Aviation  Center,  Fort  Monmouth. 
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first  briefly  discussed  recent  develop¬ 
ments  in  transistors  and  demonstrated 
a  portable  radio,  mechanical  phono¬ 
graph  with  amplifier,  and  a  ukulele,  all 
employing  transistors  with  small  or 
miniature  batteries  for  the  power  sup- 
ply. 

He  then  reviewed  the  history  of  tele¬ 
vision  and  the  events  leading  up  to  the 
present  proposed  color  television  stand¬ 
ards.  Various  phosphorous  used  on  the 
faces  of  cathode  ray  tubes  were  demon¬ 
strated  by  Mr.  Hoyler  to  indicate  their 
applications  to  television.  He  stated  that 
the  three  prime  characteristics  for  color 
television  are  brightness,  hue  and  satu¬ 
ration,  and  this  information  must  be 
transmitted  to  the  receiver  together  with 
the  ordinary  black  and  white  data  on 
the  same  TV  channel.  Mr.  Hoyler’s 
talk  and  demonstrations  were  most  en¬ 
lightening  on  the  many  difficulties 
necessary  to  overcome  before  color  tele¬ 
vision  could  be,  made  compatible  with 
present  black  and  white  television  re¬ 
ceivers. 

The  meeting  was  held  in  the  audi¬ 
torium  of  the  Western  Union  Telegraph 
Company  building,  with  some  300  mem¬ 
bers  and  guests  present. 

Paris 

The  sixth  meeting  of  the  Paris  Chap¬ 
ter  was  held  on  November  30th  at  the 
Cercle  Militaire,  8  Place  St.  Augustin, 
Paris.  It  was  attended  by  84  members 
and  guests,  including  many  wives,  from 
the  Paris  and  Fontainebleau  areas,  and 
was  preceded  by  cocktails  and  a  fine 
dinner.  The  setting  was  in  a  beautiful 
upstairs  dining  room  in  the  old  and 
famous  French  “Army  and  Navy  Club.” 

Principal  speaker  of  the  evening  was 
Joseph  R.  Pernice,  Chief  of  the  Elec¬ 
tronics  Section  of  the  international 
staff  at  NATO,  who  reviewed  the  his¬ 
tory  of  the  section  and  described  its 
functions. 

Mr.  Pernice  explained  that  the  Elec¬ 
tronics  Section  concentrates  on  prob¬ 
lems  arising  out  of  the  determination 
of  the  needs  of  the  NATO  forces  and  on 
problems  connected  with  production  of 
the  required  equipment.  Some  of  the 
more  important  matters  mentioned 
were  the  investigation  of  electronics  re- 
(juirements  and  deficiencies,  the  ex¬ 
ploration  of  problems  connected  with 
the  selection  of  types  of  equipment, 
and  the  development  of  recommended 
plans  for  the  production  of  electronic 
equipment. 

The  speaker  stated  that  the  Section 
operates  in  a  manner  to  allow  rapid  ex¬ 
change  of  ideas  on  electronics  matters 
among  the  NATO  countries,  and  also 
acts  as  consultant  in  giving  advice  and 
recommendations  on  electronics  pro¬ 
duction  matters. 

Philadelphia 

Over  160  members  and  guests  at¬ 
tended  the  initial  1953-54  chapter  meet¬ 
ing  at  the  Signal  Corps  Supply  Agency 
in  Philadelphia  on  November  12th. 
Following  an  introductory  address 


and  renewal  of  the  purposes  of  the 
AFCA  by  Victor  K.  Cohen,  Philadelphia 
Chapter  President,  Brig.  Generaf  James 
F.  Willis,  commanding  officer  of  the 
Signal  Corps  Supply  Agency  and  host 
for  the  evening,  introduced  guest  speak¬ 
er  Lt.  Col.  Eric  R.  Osborne,  command¬ 
ing  officer  of  the  Signal  Corps  Army 
Aviation  Center,  Fort  Monmouth,  who 
presented  an  illustrated  lecture  on  the 
“Fiftieth  Anniversary  of  Powered 
Flight.” 

In  a  talk  tinged  with  subtle  humor. 


Colonel  Osborne  featured  the  Signal 
Corps  role  in  the  development  of  mili¬ 
tary  aviation.  He  explained  how  bal¬ 
loons  were  used  for  observation  during 
Civil  War  battles  and  how,  in  1861,  the 
first  message  was  sent  from  the  air  by 
balloon.  In  June  1836,  the  Signal  Corps, 
then  two  months  old,  took  over  the  re¬ 
sponsibility  of  the  Balloon  Corps.  How¬ 
ever,  because  of  their  inadequate  staff, 
they  were  unable  to  handle  this  new 
duty,  and  the  balloons  were  ordered 
back  to  Washington,  D.  C. 

Going  back  to  the  beginning  of  Air 
Machine  Service,  Colonel  Osborne  dis¬ 
cussed  Langley’s  first  attempt  in  1903 
to  take  off  an  aircraft  from  a  rooftop 
which,  of  course,  ended  in  failure.  He 


also  told  of  the  Wright  Brothers’  test 
in  response  to  Government  requests, 
their  initial  failure,  and  ultimate  suc¬ 
cess  which  led  to  modern  aviation’s 
birth.  The  speaker  stressed  today’s  close 
alliance  between  the  Signal  Corps  and 
Air  Corps  and  pointed  out  that  as  of 
1951  there  was  no  Signal  Corps  pro¬ 
vision  nor  proper  equipment  for  Army 
Aircraft  Control.  However,  this  became 
a  purpose  since  achieved. 

Colonel  Osborne  completed  his  talk 
with  slides  of  modern  aircraft. 


Fittsburgh 

On  October  21st,  the  Pittsburgh 
Chapter  again  turned  out  en  masse, 
''this  time  for  an  inspection  tour  of  tlie 
Greater  Pittsburgh  Airport. 

Meeting  at  the  Air  Force  Interceptor 
Base,  the  membership  was  divided  into 
two  groups.  The  first  group  went  over 
to  the  new  twenty-six  million  dollar 
terminal  where  CAA  officials  explained 
the  workings  of  the  Air  Route  Traffic 
Control  Center,  the  Control  Tower  and 
the  Weather  Bureau  Mirador.  Return¬ 
ing  to  the  Air  Force  Base,  the  members 
were  taken  by  bus  to  a  heavy  main¬ 
tenance  hangar  where  the  new  F-86D 
was  on  display.  The  pilot’s  gear  was 


The  Bell  Telephone  Company  was  host  to  the  Pittsburgh  Chapter  meeting  on  November  17th 
which  featured  a  technical  program  and  a  buffet  supper.  Lower  photo  shows  members 
participating  in  a  demonstration  of  nationwide  toll  dialing. 
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the  maintenance  base  as  related  to  the 
operation  of  the  airline  as  a  whole. 

A  film  entitled  “United  6534”  was 
shown,  which  described  the  routine 
maintenance  and  overhaul  systems  by 
which  the  airplanes  are  recurrently  re¬ 
newed  to  tip-top  condition.  The  con¬ 
tribution  of  preventive  maintenance  and 
electronic  techniques  to  safe  and  regu¬ 
lar  flights  in  all  weather  conditions  was 
explained.  The  operation  of  a  typical 
overweather  flight  from  San  Francisco 
through  Chicago  to  New  York  was 
shown  in  the  film  as  an  example  of  op¬ 
eration  made  possible  by  extensive  com¬ 
munications  systems  and  coordinated 
ground  support. 

Following  the  film,  the  80  members 
and  guests  were  divided  into  small 
groups  and  were  shown  through  the 
maintenance  base,  including  repair 


celebrated  the  occasion  with  a  dinner 
party  at  the  Belleville  Elk’s  Club.  Spe¬ 
cial  guest  of  the  chapter  was  the  Na¬ 
tional  President  of  the  AFCA,  Admiral 
Joseph  R.  Redman,  who  had  come  from 
Washington  for  the  occasion.  He  com¬ 
plimented  the  chapter  on  its  accomplish¬ 
ments  and  emphasized  the  goals  and  ob¬ 
jectives  of  the  association. 

Principal  speaker  of  the  evening  was 
Major  General  Glenn  0.  Barcus,  Vice 
Commander,  Headquarters,  Air  Train¬ 
ing  Command.  General  Barcus  was  in¬ 
troduced  by  Colonel  C.  I.  Ferris,  Com¬ 
mander,  Scott  Air  Force  Base,  who 
thumb-nailed  General  Barcus’  colorful 
Air  Force  career. 

“The  Air  Force  Operation  in  Korea” 
was  the  subject  of  General  Barcus’  ad¬ 
dress  and,  as  former  commander  of  the 
Fifth  Air  Force,  he  recounted  many  of 
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demonstrated,  and  the  jet  engine  was 
pulled  out  for  the  group’s  inspection. 
The  members  also  inspected  the  plane 
and  were  given  a  thorough  explanation 
of  its  equipment  and  armament.  The 
second  group  of  AFCA  members  took 
the  tour  in  the  reverse  order. 

Officials  of  the  CAA  and  the  Air 
Force  Interceptor  Base  were  guests  of 
the  chapter  at  a  directors’  meeting  and 
dinner  prior  to  the  meeting.  * 

The  Bell  Telephone  Company  was 
host  to  the  chapter  on  November  17th 
at  its  main  office  in  Pittsburgh.  The 
program  included  instructive  talks  by 
several  members  of  the  Bell  Telephone 
staff,  and  a  tour  of  the  facilities  de¬ 
scribed  by  the  speakers. 

Mr.  E.  W.  Baker,  chief  engineer,  ex- 
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Scoft-Sf.  Louis  celebrated  its  second  anniversary  on  December  4th.  At  head  table  (I  to  r):  Col.  Gomer  Lewis,  Hq.  ATRC;  Col.  C.  E.  Beasley, 
3310th  Tech.  Tng.  Gp;  Mrs.  J.  M.  Black;  Col.  C.  I.  Ferris,  CO,  Scott  AFB;  Mrs.  A.  L.  Eisenmayer;  Maj.  Gen.  Glen  O.  Barcus,  Vice-Comm., 
ATC,  principal  speaker;  President  Allan  L.  Eisenmayer;  Adm.  Joseph  R.  Redman,  National  AFCA  President;  Mrs.  Barcus;  J.  M.  Black,  Vice- 

Pres.,  Southwestern  Bell  Tel.;  Mrs.  Ferris;  Adm.  R.  E.  Melling. 


docks,  engine,  propeller,  upholstery  and 
sheet  metal  shops.  Special  emphasis 
was  given  to  the  electronic-radio-instru¬ 
ment  shop  with  explanations  of  omi- 
range  navigation  equipment  and  tube 
ageing  program  being  carried  on  by  the 
airline.  Boeing,  Douglas  and  Convair 
Mainliners  were  inspected  in  various 
stages  of  overhaul. 

The  groups  were  also  taken  through 
the  nearby  operating  center  of  Aero¬ 
nautical  Radio,  Inc.,  which  furnishes 
rhdio  communication  facilities  to  sev¬ 
eral  airlines,  including  United.  Th6  sta¬ 
tion  communicates  with  aircraft^  flying 
over  the  western  states  and  over  the 
Pacific  Ocean  as '  far  as  the  Hawaiian 
Islands.  Main  receivers  for  the  station 
are  remotely  located  and  operated  over 
a  multi-channel  microwave  system^ 
Transmitters  are  also  remotely  located. 
Voice  contacts  with  aircraft  are  copied 
directly  on  teletype  machines  and  auto¬ 
matically  routed  to  the  dispatch  center 
of  the  airline  concerned. 


Scott-St.  Louis 


All  the  formalities  of  the  usual  busi¬ 
ness  meeting  were  dispensed  with  as 
the  Scott-St.  Louis  Chapter  observed  its 
second  birthday  on  December  4th. 
Ninety-four  members,  wives  and  guests 


the  accomplishments  of  the  Air  Force 
in  Korea.  He  paid  tribute  to  the  men 
he’  had  commanded  and  particularly 
praised  combat  rescue  personnel  and 
techniques. 

Mr.  J.  M.  Black,  Vice  President  of 
the  Southwestern  Bell  Telephone  Com¬ 
pany,  also  addressed  the  chapter  and 
told  of  the  function  of  the  telephone 
companies  as  support  agencies  for  the 
Armed  Forces. 

The  Western  Union  Telegraph  Com¬ 
pany  was  host  to  the  chapter  foi^  its 
November  meeting.  The  program  con¬ 
sisted  of  a  demonstration  of  Western 
Union’s^n^ra/a:r  equipment,  a  tour  of 
the"Tompany’s  plant  facilities  at  900 
Chestnut  Street,  St.  Louis,  and  a  sound 
film  “Telegram  for  America”  which 
gave  the  history  of  Western  Union  and 
the  telegraph  industry. 


Seattle 


The  chapter’s  first  fall  meeting  was 
held  on  October  2Ist  at  the  Coast 
Guard  Personnel  Barge,  with  Capt.  F. 
K.  Johnson,  captain  of  the  Port  and 
chapter  vice-president,  acting  as  host 
and  also  as  presiding  officer  in  the  ab¬ 
sence  of  the  president. 

The  program  was  under  the  direc¬ 
tion  of  Capt.  Charles  Pierce  of  the  U.  S. 


plained  the  theory  behind  nationwide 
toll  dialing  and  what  Bell  had  accom¬ 
plished  toward  that  end  to  date.  Mr. 
J.  M.  Keller,  engineer,  discussed  the 
card  translator  and  the  use  of  Bell  de¬ 
veloped  germanium  transistors  and  ger¬ 
manium  photocells.  The  automatic  mes¬ 
sage  accounting  system  was  then  ex¬ 
plained  by  Robert  Ledward,  general 
accounting  supervisor.  ^ 

During  the  conducted  tour,  tech¬ 
nicians  demonstrated  the  various  items 
of  equipment  and  answered  questions. 
Several  interesting  movies  were  shown 
to  conclude  the  technical  phase  of  the 
evening’s  program. 

A  delicious  buffet  supper  was  served 
in  the  company  cafeteria  through  the 
courtesy  of  the  Bell  Telephone  Com¬ 
pany.  The  members  also  spent  a  ‘good 
deal  of  time  trying  to  defeat  the  elec¬ 
tronic  tic-tac-toe  machine  but  could 
only  succeed  in  tying  but  never  defeat¬ 
ing  the  machine. 


San  Francisco 


The  chapter’s  November  meeting  was 
held  at  the  United  Air  Lines  Main¬ 
tenance  Base,  located  "^t  the  San  Fran¬ 
cisco  Airport.  Mr.  H.  F.  Salisbury, 
staff  assistant  for  United,  welcomed  the 
chapter  and  described  the  mission  of 
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DISCAPS 


Designed  to  Replace 
Paper  Capacitors 


Type  JL  DISCAPS,  another  first  from  the  RMC  Technical  Ceramic 
Laboratories,  are  especially  engineered  to  replace  paper  capacitors 
up  to  .005  MFD  in  coupling  applications  or  wherever  a  stable 
capacity  is  required.  The  maximum  capacity  change  between  +  25°  C 
and  +  100°  C  is  only  ±  7.5%  of  capacity  at  25°  C.  Type  JL  DIS¬ 
CAPS  are  available  in  tolerances  of  ±  10%  or  ±  20%. 

For  by-pass  applications  requiring  capacities  up  to  .01  MFD  you 
can  take  advantage  of  the  longer  life  and  dependability  of  ceramic 
capacitors  by  specifying  RMC  Type  B  DISCAPS. 

Because  RMC  DISCAPS  are  of  smaller  size  and  are  easier  to  wire 
into  circuits  they  provide  additional  economies  in  assembly  operations. 


SPECIFICATIONS 


POWER  FACTOR:  1  %  max.  @  1  K  C  (initial) 

POWER  FACTOR:  2.5%  max  @  1  K  C,  after  humidity 
WORKING  VOLTAGE:  1 000  V.D.C. 

TEST  VOLTAGE  (FLASH):  2000  V.D.C. 

LEADS:  No.  22  tinned  copper  (.026  dia.) 

INSULATION:  Durez  phenolic — vacuum  waxed 
INITIAL  LEAKAGE  RESISTANCE:  Guaranteed  higher  than  7500 
megohms 

AFTER  HUMIDITY  LEAKAGE  RESISTANCE:  Guaranteed  higher  than 
1000  megohms 

CAPACITY  TOLERANCE:  ±10%  ±20%  at  25°  C 


AVERAGE  CURVE 
CAPACITY  VS.  TEMP. 
EXTB4DE0  TEMP.  RANGE 
TYPE-JL  DISCAPS 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


DISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  3325  N.  California  Ave.,  Chicago  18,  III. 


DISTRIBUTORS:  Contact  Jobbers  Sales  Co.,  146  Broadway,  Paterson  1,  N.  J. 
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USAF  (ret.),  by  AFCA  Executive  Vice 
President  George  P.  Dixon.  Dan  Greene 
of  Boston,  AFCA  regional  representa¬ 
tive,  introduced  Colonel  Dixon  who  de¬ 
livered  an  address  on  the  history  of  the 
association  and  its  aims  and  purposes 
to  the  thirty-five  charter  members  pres¬ 
ent. 

Representatives  of  tl\e  following  area 
industries  were  present:  Talco  Engi¬ 
neering  Company,  SoundScriber  Cor¬ 
poration,  Southern  New  England  Tele¬ 
phone  Company,  Whitney  Blake  Com¬ 
pany,  New  London  Instrument  Com¬ 
pany,  Remington  Rand,  Machlett  Lab¬ 
oratories,  Montgomery  Company,  and 
Raymond  Engineering  Laboratories. 
Personnel  of  the.  Army,  Navy  and  Air 
Force  installations  in  the  Southern  Con¬ 
necticut  area  are  also  numbered  among 
the  chapter’s  membership. 

A  membership  campaign,  which  is 
already  showing  progress,  is  under  the 
direction  of  I.  T.  Shapiro  of  the  Signal 
Corps  Supply  Agency  in  Bridgeport. 


dollar  research  and  development  pro¬ 
gram,  proved  that  machines  can  turn 
out  the  complex  devices  now  laborious¬ 
ly  assembled  and  wired  by  hand. 

The  Bureau’s  “Project  Tinkertoy'’ 
was  carried  out  for  the  Navy  Bureau 
of  Ordnance  to  devise  ways  to  overcome 
the  bottleneck  of  hand-assembly  of 
electronic  gear.  The  machines  devised 
are  so  flexible  they  can  be  converted 
in  a  matter  of  hours  from  making  mili¬ 
tary  devices  to  turning  out  civilian 
needs  for  such  things  as  radios  and 
television  sets. 

A  future  possibility  of  mass  produc¬ 
tion  of  the  standardized  electronic  com¬ 
ponents  is  their  use  as  readily  replace¬ 
able  parts  for  TV  and  radio  repairs 
without  the  need  of  calling  in  the  elec¬ 
tronics  repairman. 

The  chapter’s  December  2nd  meet¬ 
ing  was  addressed  by  Rear  Admiral 
R.  E.  McShane,  USN,  Director  of 
Planning  and  Coordination,  Office  of 
Naval  Material. 


Coast  and  Geodetic  Survey.  Capt. 
Pierce  introduced  three  members  of  his 
staff  who  presented  an  interesting  dis¬ 
cussion  and  films  of  modern  survey 
methods  used  by  the  Coast  and  Geo¬ 
detic  Survey.  A  color  film  showing  the 
varied  activities  of  the  organization  was 
followed  by  a  talk  by  Lt.  Cdr.  David 
H.  Whipp  describing  electronic  means 
used  in  survey  work.  These  include 
Shoran  and  EPI  (for  longer  range 
work ) .  The  latter  is  a  Coast  and 
Geodetic  Survey  development  consisting 
of  a  combination  of  Shoran  and  Loran 
and  is  reliable  up  to  300  miles.  A 
series  of  slides  showing  equipment  and 
installations  was  presented.  The  con¬ 
siderable  problems  of  logistics  in  sup¬ 
port  of  C&GS  work  at  remote  locations 
was  discussed,  as  was  development,  in¬ 
stallation  and  maintenance  of  antennas. 

The  Jim  Creek  Naval  Radio  Station 


The  new  Southern  Connecticut  Chapter  inaugurated  chapter  activities  with  a  dinner-meeting  in  New  Haven  on  November  17th.  At  right. 
AFCA  Executive  Vice  President  Dixon  presents  the  official  charter  to  Col.  Edgar  L.  Love,  chapter  president,  as  Dan  Greene,  AFCA  regional 

representative,  looks  on 

was  the  subject  of  the  November  25th 
meeting,  with  Capt.  Lester  M.  Hill. 

District  Communications  Officer  for  the 
13th  Naval  District,  introducing  Com¬ 
mander  Guy  Warren,  Officer-in-Charge 
of  the  Jim  Creek  station,  to  present  the 
story  of  the  project. 

Commander  Warren,  who  has  been 
associated  with  the  project  since  its  in¬ 
ception,  discussed  the  development  of 
VLF  radio  by  the  Navy  and  the  plans 
for  a  system  of  world-wide  communica¬ 
tion  to  Navy  ships  from  which  Jim 
Creek  developed.  He  described  the 
many  problems. involved  in  the  develop¬ 
ment  of  transmitter  equipment,  the 
choice  of  a  site  from  the  many  consid¬ 
ered,  and  the  actual  construction  of  the 
station. 

Lt.  Cdr.  R.  J.  Shea,  who  was  in 
charge  during  the  construction  of  the 
station,  was  also  present  at  the  meeting 
and  added  some  interesting  comments 
regarding  the  project. 

Southern  Connecticut 

The  opening  meeting  of  the  new 
Southern  Connecticut  Chapter  was  held 
on  November  17th  at  the  Culinary  Insti¬ 
tute,  New  Haven.  The  chapter  charter 
was  officially  presented  to  the  chapter’s 
first  president.  Col.  Edgar  L.  Love. 


Admiral  McShane  told  the  audience 
that  the  use  of  modem  procurement 
methods  in  the  acquisition  of  Naval 
supplies,  particularly  electronic  facili¬ 
ties,  are  saving  taxpayers  a  consider¬ 
able  sum  of  money  annually.  He  also 
described  the  procurement,  production, 
and  field  inspection  functions  of  his  or¬ 
ganization. 

Student  Chapters 

Iowa  State  College 

Chapter  meetings  have  gotten  off  to 
a  good  start  this  fall  and  are  being  well 
attended. 

Officers  for  the  current  year  are : 
president— Ralph  S.  Millhone;  vice- 
[jrcsident — Darlow  G.  Siddel;  secretary 
— Michael  J.  Kasperbauer-j^  treasurer — 
Wayne  B.  Frederick.  Major  William 
T.  Hartman,  Asst.  PMS&T.  SigC.  is 
chapter  advisor. 

Northeastern  University 

Chapter  officers  for  the  current  term 
are:  president — Leo  LaPrade;  vice- 
president — Jerrold  Atlas;  secretary — 
Jack  Carp;  treasurer — James  Manning. 

The  chapter  is  conducting  a  live-wire 
membership  campaign  which  is  .show¬ 
ing  excellent  results. 
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Guide  words 
for  today 


always^  throughout  human 
history y  behind  every  product  of  man^s 
genius  stand  the  individual  men 
who  will  either  use  it  or  fail  to  use  it 
successfully  •  •  •  The  man  must  be 
the  master  of  the  machine.  Everything 
depends  on  him. 


GENERAL  NATHAN  ¥.  TWINING 


Mastery  of  man  over  machine  is  exemplified 
by  our  overwhelming  air  victories  in  Korea  .  .  . 

and,  in  another  way,  by  the  universal 
''Suggestion  Box”  in  American  industry. 
Free  man  —  self-reliant,  resourceful,  inventive— 
makes  the  machine  his  servant.  Socialized  man  — 
dependent,  regimented,  enslaved  —  survives 
only  by  mechanical  and  forced  obedience. 

This  distinction  is  a  key  to  the  survival 

of  free  nations. 


President 


THE  GRAY  MANUFACTURING  COMPANY,  Hartford  1,  Conn 

Makers  of  Audo graph  and  PhonAudo graph  Electronic  Soundwriters 


and  Gray  Research  &  Development  Co.,  Inc.,  Specialists  in  Video,  Audio  and  Sub-Audio  Electronic  Mechanisms 
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Communications-Electronics-Photography 


At  the  opening  demonstration, 
David  B.  Smith,  Philco  vice  president 
for  research,  also  showed  a  possible 
application  of  the  new  type  transistor 
as  a  beacon  for  sea  rescue.  It  consist¬ 
ed  of  a  tiny  oscillator  which  obtained 
all  the  power  necessary  for  operation 
from  a  little  salt  water.  Therefore,  it 
was  pointed  out,  the  unit  can  be  per- 
m.anently  built  into  a  lifeboat  or  Hfe- 
raft,  and  as  soon  as  it  comes  in  con¬ 
tact  with  sea  water,  it  will  send  out 
a  signal  on  which  search  airplanes 
can  “home.”  No  attention  or  action 
of  any  kind  is  required  by  anyone 
in  the  lifeboat. 

In  announcing  the  “Surface-Bar¬ 
rier”  transistor,  Philco  acknowledged 
with  appreciation  cooperation  re¬ 
ceived  from  the  Bureau  of  Ships,  De¬ 
partment  of  the  Navy,  which  partially 
sponsored  research  work  leading  to 
its  development. 


realm  for  transistors  in  both  military 
and  civilian  use. 

The  new  unit  has  operating  charac¬ 
teristics  which  make  it  possible  to 
use  it  at  frequencies  from  10  to  100 
times  as  high  a^  those  obtained  with 
the  older  alloy  junction  transistors. 

Its  economy  of  power  consumption 
makes  it  possible  for  a  portable  mili¬ 
tary  communications  receiver  oper¬ 
ating  on  very  high  frequency  chan¬ 
nels  to  be  powered  solely  by  two 
flashlight  cells. 

The  new  transistors  will  operate  re¬ 
liably  in  frequency  ranges  up  to  70 
megacycles,  including  an  important 
military  VHF  band  from  20  to  58 
megacycles. 

Because  of  their  characteristics  of 
stability,  long  life  and  high  efficiency, 
it  is  anticipated  that  the  new  “Sur¬ 
face-Barrier”  transistors  will  be  put  to 
military  uses  in  the  near  future. 

One  important  application  of  the 
new  unit  is  expected  to  be  in  the  field 
of  electric  computers.  In  many  mili¬ 
tary  and  commercial  uses,  there  is  a 
great  need  for  computers  which  will  A  new  iron-base  alloy,  developed 

operate  at  very  high  speeds  and  per-  as  a  substitute  for  stainless  steel  in 

form  large  numbers  of  arithmetical  the  reinforcing  braid  of  Signal  Corps 

operations.  The  “Surface-Barrier”  lightweight  communications  cable, 

transistor  will  reduce  the  large  power  has  been  announced  recently, 

requirements  of  computers  from  Metallurgists  from  Battelle  Insti- 

many  kilowatts  to  a  few  watts.  lute  of  Columbus,  Ohio  reported  the 

It  is  believed  that  this  new  tran-  development  before  the  annual  meet- 

sistor  is  the  key  to  opening  up  the  ing  of  the  Wire  Association  in  Chi- 

possibility  of  transistorizing  all  de-  cago.  This  new  alloy  should  be  use- 

vices  in  the  field  of  communications.  ful  in  other  applications  requiring  a 

Photo  on  the  left  shows  highly  magnified  operation*  of  electro-chemical  etching  of  a  small 
slab  of  germarrium  to  make  Philco's  new  "Surface-Barrier"  transistor.  On  the  right,  Philco's 
new  mighty-midget  "Surface-Barrier"  transistor  is  shown  in  comparison  with  an  ordinary  paper 
clip.  The  new  transistor  hermetically  enclosed  in  its  own  case  is  at  the  left. 


Hammarlund  Introduces  New  Remote 
Control  Equipment  for  Aircraft 
Communications  Systems 

A  remote  control  system  using 
tones  in  the  audio  frequency  spec¬ 
trum,  and  eliminating  the  need  for 
DC  circuitry,  is  now  being  manufac¬ 
tured  by  the  Hammarlund  Manufac¬ 
turing  Company  of  New  York. 

This  new  control  system  has  been 
developed  for  operating  airline  radio 
transmitting  and  receiving  equipment 
located  away  from  control  points, 
both  at  airports  and  along  the  air 
routes. 

The  system  requires  only  a  single 
telephone  line  to  carry  all  the  stand¬ 
ard  operations  required  for  rapid 
switching  between  transmitter  and 
receiver,  and  for  switching  between 
equipment  groups  to  cover  the  vari¬ 
ous  frequency  channels.  A  high  fre¬ 
quency  radio  signal  or  a  microwave 
link  are  equally  suitable  as  transmis¬ 
sion  media. 

The  multiple  telephone  circuits, 
commonly  used  between  the  dispatch 
office  and  radio  site,  are  no  longer 
necessary. 

As  a  result  of  the  use  of  standard 
Hammarlund  unitized  components, 
combined  with  special  switching  ap¬ 
paratus,  convenience  of  operation, 
flexibility  in  system  planning,  and 
high  reliability  at  low  initial  cost  and 
with  minimum  operating  expense  is 
achieved. 


Development  of  a  new  type  of 
transistor  for  both  military  and  civil¬ 
ian  equipment  has  been  announced 
recently  by  the  Philco  Corporation. 

“The  new  ‘Surface-Barrier’  transis¬ 
tor,”  said  Leslie  J.  Woods,  vice  presi¬ 
dent-director,  Philco  research  and  en¬ 
gineering,  “operates  at  high  frequen¬ 
cies  and  with  low  power  consumption 
— requirements  which  have  limited 
the  use  of  transistors  up  to  this  time 
to  hearing  aids  and  devices  where 
stability  is  relatively  unimportant. 

The  “Surface-Barrier”  transistor 
has  been  hailed  as  the  most  important 
advance  in  electronics  since  the  dis¬ 
covery  of  the  point-contact  transistor, 
and  will  open  up  an  entirely  new 
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Until  a  few  years  ago,  full  utilization  of  microwave  communi* 
cations  was  hampered  by  the  lack  of  multiplexing  equipment 
which  provided  necessary  transmission  quality  and  flexibility  of 
arrangements.  Lenkurt  helped  remove  these  “shackles’*  by  pro¬ 
viding  multiplex  equipment  for  radio  using  frequency  division 
techniques  to  achieve  the  desired  objectives. 

Frequency  division  multiplexing,  highly  developed  for  wire- 
line  and  cable  telephone  carrier  equipment,  has  many  advantages 
for  microwave  systems.  With  each  channel  occupying  a  separate 
portion  of  the  frequency  spectrum,  individual  channels  or  groups 
of  channels  can  easily  be  dropped  out  at  repeater  points  and 
terminated  or  arranged  for  party-line  operation.  Total  frequency 
spectrum  is  conserved  because  groups  of  channels  can  be  trans¬ 
mitted  with  much  less  r-f  bandwidth  than  is  required  for  other 
multiplexing  methods. 

Radio  channelizing  equipment  by  Lenkurt,  leading  independent 
manufacturer  of  telephone  carrier  systems,  provides  from  4  to  72 
toll-quality  voice  channels  over  a  single  radio  transmission  path. 
It  is  widely  used  with  the  VHF  and  microwave  equipment  of  major 
radio  manufacturers. 
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material  that  has  moderate  corrosion 
resistance,  good  workability  and  is 
not  easily  magnetized. 

For  the  best  performance  of  the 
Signal  Corps  cable,  known  as  the 
“Spiral-four”  type,  it  was  found 
necessary  for  the  reinforcing  braid 
wire  to  be  relatively  nonmagnetic  and 
to  have  low  electrical  conductivity. 
Of  the  commercial  materials  avail¬ 
able  when  the  recently  developed 
cable  was  engineered,  only  the 
chromium-nickel  stainless  steels  met 
these  requirements.  Because  the 
braid  is  encased  in  a  protective  cov¬ 
er,  however,  the  superior  corrosion 
resistance  of  these  steels  is  not  essen¬ 
tial. 

Battelle  Institute  was  asked  to  de¬ 
velop  an  alternative  alloy  that  would 
have  necessary  strength,  magnetic 
and  electrical  properties.  At  the  same 
time  a  material  was  sought  which 
would  conserve  the  relatively  scarce 
alloying  elements,  chromium  and 
nickel,  for  more  essential  uses.  Such 
an  alloy  has  been  found.  It  substi¬ 
tutes  manganese  and  copper  for  all 
of  the  nickel  and  much  of  the  chro¬ 
mium  used  in  the  original  reinforcing 
wire  braid. 

Radiomarioe  Corporation  of  America 
Introduces  Newest  Equipment 

The  Radiomarine  Corporation  of 
America  introduced  its  newest  Radio¬ 
telephone,  Loran,  Direction  Finding, 
Fish  Finding,  and  Depth  Recording 
Equipment  at  the  National  Motor 
Boat  Show  at  Kingsbridge  Armory, 
in  New  York  City  from  January  15 
to  January  23. 

At  this  show  Radiomarine  dis¬ 
played  its  new  electronic  fish-finder, 
Fischlupe.  Fischlupe  locates  fish, 
spots  underwater  hazards  that  hang 
fishing  nets,  aids  navigation  and 
functions  as  an  underwater  depth  in¬ 
dicator.  Fischlupe,  which  means 
“Fish-Lens”,  is  one  of  the  newest  and 
most  modern  cathode  ray  type  depth 
sounders  and  is  especially  designed 
to  function  as  an  electronic  fish- 
finder.  The  greatest  advantage  of  the 
cathode  ray  tube  in  its  function  as  a 
fish-finder  is  that  it  provides  a  clear 
visual  indication  of  fish  reflections. 

The  cathode  ray  tube  measures 
depth  and  display  echoes  downward 
through  the  water  on  the  same  basic 
principle  that  a  radar  scope  measures 
distance  through  the  air.  Thus,  when 
the  powerful  supersonic  signals  are 
transmitted  downward,  the  echoes 
from  the  sea-bed,  schools  of  fish, 
rocks,  wrecks,  plankton,  etc.,  are  re¬ 
turned  and  presented  on  the  cathode 
ray  tube. 
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Clearly,  Kellogg  Voice  Frequency  Repeater  pro¬ 
vides  the  sensible,  low-cost  answer  to  weak  or 
noisy  long  line  transmission.  With  Repeater  you 
achieve  strong,  natural  voice  amplification — at 
a  fraction  of  the  cost  for  new  construction.  Easy 
to  install,  to  maintain,  to  adjust,  Kellogg  Re¬ 
peaters  are  assembled  and  wired  on  a  unit  basis. 
Their  consistently  dependable,  trouble-free  serv¬ 
ice  has  been  overwhelmingly  proved  in  every 
type  of  line  and  circuit  use. 

Repeater  performance — like  that  of  every  Kellogg 
product — is  firmly  based  on  Kellogg’s  56  years 
of  specialization  in  the  design,  engineering 
and  manufacture  of  outstanding  communication 
equipment.  Let  this  quality  solve  your  circuit 
problem  .  .  .  Write  today! 

GET  THE  FACTS! 

A  request  on  your  letterhead  will  bring  you  a 
free  copy  of  the  technical  bulletin  on  Kellogg 
Repeater  —  without  obligation! 


Check  These  Advanced  Features ! 

•  IMPROVED  FILTER  UNIT:  Permits  maximum  usable 
gain  on  circuits  upon  which  a  carrier  system  is 
superimposed,  and  on  heavily-loaded  cable  lines. 

•  EASY  INSTALLATION  AND  MAINTENANCE:  Stable 
balance  is  easy  to  obtain.  An  ordinary  screw¬ 
driver  makes  all  adjustments — no  soldering  or 
strapping. 

•  FLEXIBLE  CONSTRUCTION:  'Unit"  built,  to  allow 
quick  adaptation  to  various  types  of  lines  and 
circuits. 

•  UNINTERRUPTED  SERVICE:  There's  no  need  to 
turn  down  the  circuit  during  maintenance. 
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KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY  Dept.  5-A 

A  Division  of  Internationa!  Telephone  and  Telegraph  Corporation 

SALES  OFFICES:  79  West  Monroe  Street,  Chicago  3,  Illinois 
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In  addition  to  Fischlupe,  Radio¬ 
marine  showed  the  new  Echograph, 
an  8-range  recording  depth  sounder. 
Echograph  is  used  to  obtain  a  perma¬ 
nent  record  of  the  bottom  contour 
and  underwater  conditions  and  can 
be  installed  as  an  independent  unit  or 
as  a  supplement  to  Fischlupe.  Op¬ 
erating  on  the  same  basic  echo  sound¬ 
ing  principles  as  Fischlupe,  Echo- 
graph  instantaneously  reproduces  un¬ 
derwater  conditions  on  an  eight-inch 
wide  electrosensitive,  dry  recording 
paper.  The  size  and  depth  of  fish 
shoals,  plankton,  rocks  and  wrecks 
under  a  vessel  are  shown  on  the 
chart. 

Sperry  and  Navy  Introduce 
New  Gyroscope 

A  new  and  different  kind  of  gyro¬ 
scope  was  privately  disclosed  recently 
by  the  Navy  to  gyro  experts  of  the 
military  and  industry  in  a  recent  con¬ 
ference  at  the  Sperry  Gyroscope 
Company. 

The  group  discussed  future  appli¬ 
cations  and  witnessed  demonstrations 
of  a  new  “vibratory  gyroscope” 
which  resembles  a  small  tuning  fork 
in  contrast  to  the  spinning  wheel  of 
the  conventional  gyro. 

The  new'  instrument,  according  to 
Navy  Bureau  of  Aeronautics,  is  anal¬ 
ogous  to  the  “halteres”  or  gyratory 
sense  organs  found  on  the  common 
house  fly.  These  are  clul>shaped  vi¬ 
brating  rods  behind  the  fly’s  wings 
which  give  the  fly  his  sense  of  bal¬ 
ance. 

In  reducing  this  principle  to  prac¬ 
tice,  Sperry  engineers  studied  slow- 
motion  pictures  of  insects  in  flight. 

The  fundamental  principle  of  the 
vibratory  gyroscope,  discovered  at 
Sperry,  indicates  a  promising  range 

Sensitive  heart  of  vibratory  gyro  is  U-shaped 
prongs  at  center  of  this  cut-away  instru¬ 
ment.  Vibrating  U  is  analogous  to  the  spin¬ 
ning  wheel  which  operates  conventional 
gyroscopes. 


When  the  9th  Tactical  Air  Force  requested 
the  Second  Army  Signal  Corps  to  send  an 
operational  order  via  teletype  the  result 
was  14^/2  feet  of  completed  message.  Col. 
G.  F.  Blood,  USAF,  and  Col.  Charles  M. 
Baer,  2nd  Army  Signal  OfRcer,  examine  the 
message  transmitted. 


AND  SUP  RING  ASSEMBUE5 


of  applications.  Its  development, 
however,  is  still  in  the  experimental 
stage  and  it  may  be  some  time  before 
it  is  ready  for  production.  Its  formal 
disclosure  rec*ently  to  industry  and 
military  researchers  will  permit  a 
broader  basis  for  further  develop¬ 
ment  and  application  of  the  new  dis¬ 
covery,  particularly  in  important 
military  equipment. 
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Nearly  500  persons  representing 
the  armed  forces,  other  governmental 
agencies  and  private  industry  attend¬ 
ed  the  second  annual  Symposium  on 
Communications  Wire  and  Cable. 

The  meeting  was  held  December 
14,  15  and  16  in  Asbury  Park,  New 
Jersey.  . 

The  major  feature  of  the  sym¬ 
posium  was  the  presentation  of  in¬ 
formation  dealing  with  new  develop¬ 
ments  relative  to  localized  and  globe¬ 
girdling  use  of  wire  and  cable  for 
handling  various  types  of  communi¬ 
cation.  The  material  probably  com¬ 
posed  the  most  extensive  collection 
of  new  information  on  the  subject. 
None  of  the  papers  was  in  the  cate¬ 
gory  of  military  security  information. 

Sponsors  of  the  symposium  were 
industry  and  the  Wire  Communica¬ 
tions  Branch  of  the  Signal  Corps  En¬ 
gineering  Laboratories.  The  co-chair¬ 
men  of  the  event  were  Howard  L. 
Kitts  and  Howard  F.  X.  Kingsley, 
both  of  whom  are  employed  by  the 
Signal  Laboratories. 
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Kel"F*  hermetic  sealing  terminals 


IRC’s  new  FEED-THRU  TERMINALS  provide 
assured  hermetic  sealing  for  electrical  and  electronic 
components.  Exclusive  IRC  molding  technique 
bonds  Kel-F*  to  metal  in  a  superior  and 
consistent  hermetic  seal.  Type  HS-1  terminals  are 
designed  to  the  sealing  requirements  of 
MIL-T-27.  Send  coupon  for  data  bulletin. 


iUCmCAl  Of  AftACTEIUSnCS 
tfniilcitioiis  df  cottier  typ«f  of 
,  tiormoflc  Wollngi  idmiiiiolo 
are  ell  lutlyi  overcome. 


MOLDED  KEl-r  |ODY— 
^chemically  iiii^  td  orgdnic 
solvents,  acids,  olls,^  fumes. 


MATERIAL 

Central  Conductor . Phosphor  Bronze 

Body . *Kel-F  (Trifluorochloroethylene  polymer) 

Flange . Brass 

Rnish . Natural  or  tin  plated 

SPECIFICATIONS 

Current  Rating . 15  amps. 

Dielectric  Strength . .  .5000V  (RMS)  60  cps 

Corona  Starting  Voltage. . . over  2000V  (RMS)  60  cps 

Air  Pressure  Test . 20  pounds/sq.  in. 

Terminal  Pull  Test . 7  pounds 

Torque  Test . 10  inch  ounces  applied  to  central  conductor 

Insulation  Resistance . over  10,000,000  megohms 

Maximum  Continuous  Operating  Temperature . 150°C. 

Short  Time  or  Intermittent  Operating  Temperature . 200°C. 


RUGGED  CONSTRUCTKM  --  i 
tough  and  rosliloiit;  withsloiids  # 
.conslaiif  vibiatioii, 


IRC’S  MOLDING  TECHNIQUES 

:  ARE  AVARABLE  FOR  CUSTOM 
^  MOLDING.  INQUIRIES  ARE  INVITED*  ^ 


*Trademark^M.  W.  KELLOGG  CO. 


INTERNATIONAL  RESISTANCE  CO. 

419  N.  Broad  Street,  Philadelphia  8,  Pa. 

In  Canada:  Iniarnational  R9$ittanc9  Co.,  Ltd.,  Toronto,  Licensoo 


Please  send  Technical  Bulletin  HS-1,  describing  hermetic 
sealing  terminals: 


Name. 


Company. 


Addrett. 


ei^metie  ti 
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Membership  Age  Requirement 
Lowered  for  MARS  Civilians 

Membership  in  the  Military  Affiliate 
Radio  System  is  now  available  to 
civilian  amateurs  10  years  of  age. 
Korrnerly  the  age  requireivient  was  21 
years. 

The  Army  and  Air  For<e  lowered 
the  age  requirement  on  the  occasion 
of  the  fifth  anniversary  of  MARS 
operation  on  November  20,  1953. 

The  new  lower  limit  will  permit 
many  younger  amateurs,  particularly 
novice  <  lass  licenses,  to  improve  their 
technical  knowledge  and  operational 
skills  through  participation  in  MARS 
drills  and  other  activities. 

(General  and  higher  class  licenses 
uill  receive  all  MARS  priviliges. 

MARS  N  ovice  and  Technician 
operation  must  be  crystal  controlled. 
A-1  emission.  A  maximum  power  of 
75  watts  to  the  final  stage  of  the 
transmitter  is  allowable.  Novices  may 
use  frequencies  3497.5  and  0997.5  kc. 
Technicians  mav  use  3497.5  kc.  Ama¬ 
teurs  interested  in  MARS  mav  re¬ 
quest  information  ‘  about  the  Army 
and  Air  Force  nrosrams  bv  writing 
to:  Chief.  MARS  (ArmvT  Room  BE 
1000,  The  Pentagon.  Washinjrton  25. 
D.  C.  or  MARS  Command  Director. 
Continental  Air  Command,  Mitchel 
Air  Force  Base,  New  York. 

Dual  membershin  in  the  Armv  and 
Air  Force  MARS  is  not  permitted  ex¬ 
cept  in  unusual  cases. 

Radio  Disturbance  Warnings 
From  WWVH 

The  National  Bureau  of  Standards 
now  broadcasts  short-term  radio 
propagation  forecasts  for  the  North 
Pacific  area.  This  program  began 
January  5.  1954. 

These  broadcasts  originate  from 
the  Bureau’s  standard  frequency 
broadcasting  station  WWVH.  the  Ha¬ 
waiian  counterpart  of  its  Washington 
station.  WWV.  The  disturba  nee  no¬ 
tices  tell  users  of  radio  transmission 
paths  over  the  north  Pacific  the  con¬ 
dition  of  the  ionosphere  at  the  time 
of  the  announcement  and  how^  good 
or  bad  conmiunication  conditions  are 
expected  to  be  for  the  next  12  hours. 

Foreca!?ts  are  prepared  three  times 


daily  by  the  Bureau’s  North  Pacifit* 
Radio  Warning  Service  at  Anchor¬ 
age,  Alaska.  Currently,  only  those 
forecasts  issued  at  8  AM  and  4  PM 
( Alaska  and  Hawaiian  time)  are  to 
be  relayed  to  WWVH. 

The  North  Pacific  forecasts  apply 
only  to  short  wave  radio  transmis¬ 
sions  over  paths  that  are  near  the 
auroral  zone  for  a  considerable  part 
of  their  length.  In  this  zone  the  iono¬ 
sphere  layers  are  very  likely  to  be 
disturbed,  and  because  short-wave, 
long-range  radio  transmissions  are 
dependent  on  the  condition  of  the 
ionosphere,  communications  may  be 
disrupted. 

Often  the  ionosphere  disturbance 
accompanies  intense  magnetic  field 
variations  and  a  brilliant  aurora. 
The  resulting  propagation  effects 
range  from  severe  fading  to  a  com¬ 
plete  break  in  the  communications 
link.  The  NBS  forecasts  of  conditions 
for  the  next  few’  hours  supplement  the 
more  general  forecasts  made  several 
days  in  advance  and  permit  a  more 
efficient  utilization  of  the  short-wave 
radio  spectrum  for  communications. 

San  Francisco  Naval  Shipyard 
Amateur  Radio  Club 

The  San  Francisco  Naval  Shipyard 
Amateur  Radio  Club  was  organized 
in  April  of  1946  to  promote  and  to 
encourage  amateur  radio  activities 
among  alp  shipyard  employees.  The 
club  is  composed  of  forty-six  active 
and  two  honorary  members,  twenty- 
three  of  whom  hold  FCC  amateur 
radio  licenses.  The  majority  of  the 
club  membership  is  civilian  shipyard 
employees.  Officers  of  the  club  are: 
Mr.  W.  P.  Green  (W6BYS).  Presi¬ 
dent;  Mr.  Clyde  Dick  (W6CHP), 
Vice  President;  Mr.  Cony  Fomin 
(WN6FXK),  Treasurer;  and  Mr. 
Robert  Lee  (W6ZHO),  Secretary. 

In  addition  to  the  club’s  officers, 
some  of  the  most  active  members  are: 
Rav  Cornell  (  W6JZ),  the  communi¬ 
cation  manager  of  the  A.R.R.L.’s 
California  East  Bay  Section  (W6JZ 
alternates  with  the  District  Reserve 
Master  Control  Radio  Station  (KC- 
LISN)  in  furnishing  code  practice 
transmissions  over  the  air  for  pros¬ 
pective  amateurs) ;  Porter  Evans 
(  W6BF).  over  30  vears  a  ham  and 


now  Electronics  Engineer  at  the  Ship¬ 
yard;  Sam  Van  Liew  (W6NL),  a 
ham  since  1910  and  very  active  as 
A.R.R.L.  Section  Emergency  Coordi¬ 
nator;  Anthony  Gomes  (W6UOQ), 
custodian  and  trustee  of  the  club’s 
station;  Richard  Daniels  (W6CIA), 
a  ham  since  1922  and  ex-chief  broad¬ 
cast  station  engineer,  now  at  the 
Shipyard.  Other  members  are:  W6’s 
BVF,  DZW,  GGC,  JQJ,  JWF,  LLj. 
LVW,  PXN,  PZX,  ZOC,  WN6’s  JAA. 
QPT;  and  KN’6s  ANB,  BAS.  Hon¬ 
orary  members  are  Captain  A.  L. 
Becker,  USN  and  Commander  Gould 
Hunter,  USN. 

The  cluh  station  (W6SET1  is  lo¬ 
cated  at  the  Shipyard.  Equipment 
consists  of  BC-610,  TCZ.  BC-640s  and 
TCS  transmitters  with  Hammarlund 
Super-Pro  and  Hallicrafters  receivers. 

The  antenna  system  is  made  up 
of  five  center-fed  doublets  for  the 
10-,  20-,  40-,  and  80-meter  amateur 
hands.  A  six-element  rotary  beam 
and  a  long  wire  are  used  on  the  2- 
and  160-meter  bands,  respectively. 
The  station  operates  on  all  the  above 
bands  using  CW  and  phone. 

W6SET  is  operated  outside  of  nor¬ 
mal  working  hours.  Simulated  emer¬ 
gency  tests  and  national  and  local 
drills  are  included  among  the  sta¬ 
tion’s  activities.  The  club  cooperates 
with  the  San  Francisco  Council  and 
Corps  and  the  Shipyard  Radiological 
Defense  and  Disaster  Control  Organi- 
ztttion  in  furnishing  communication 
during  emergencies. 

Interest  of  the  club  members  is 
varied  and  includes  operating  for 
general  rag-chews,  traffic  handling, 
civil  defense  and  emergenev  net  drills, 
and  contests.  Experimental  work, 
VHF  transmitter  and  rereiver  con¬ 
struction.  and  mobile  installations  are 
other  cluh  activities. 

Another  activity  of  the  club  is 
operation  of  i^s  second  amateur  radio 
station,  W6CXO.  located  at  National 
Red  Cross  Headquarters  in  San  Fran¬ 
cisco,  in  coordination  with  the  Red 
Cross.  W6CXO  is  the  western  ter¬ 
minus  of  the  National  Emergency  Net 
w  ith  stations  K3NRW  in  Washington. 
D.  C.  and  W9DUA  in  Chicago  com¬ 
pleting  the  three-station  net.  W6CXO 
has  been  on  the  air  during  many  dis¬ 
asters,  handling  emergency  traffic, 
such  as  the  Arizona  disaster,  the 
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SX-88 


SELECTIVITY- 

For  the  first  time,  selectivity 
from  10  kc  to  250  cycles  in  six  steps. 
Compare  with  any  other  receiver ! 


<3 

i  craft 


World’s  Leading  Exclusive  Manufacturer  of  Communications  and 
High  Fidelity  Equipment,  Radio  and  Television 

4401  West  Fifth  Avenue,  Chicago  24,  Illinois  •  Hallicrafters  Ltd.,  51  Camden  Street,  Toronto,  Canada 
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I.  Heavy  gauge  steel  welded  chassis  for 
mechanical  stability. 

1.  Full  precision  gear  drive  for  main  and 
band  spread  tuning. 

I.  Six  position  Band  Width  Control  (se¬ 
lectivity)  from  250  cycles  to  10  kc. 

I.  10  watt  inverse  feed  back  and  push- 
pull  audio  output. 

i.  ExhaUed  B.  F.O.  for  tops  in  single 
side^nd  reception. 

i.  Buffer  amplifier  in  B. F.O.  circuit. 

^  Antenna  trimmer. 

\.  Amplified  and  delayed  A.V.C. 

^  Built-in  100  kc  calibration  crystal. 

I.  Second  conversion  oscillators  crystal 
controlled. 

.  Inertia  tuning  (fly  wheels  both  dials). 

I.  Full  frequency  coverage  from  535  kc. 
to  33  me. 

I.  Calibrated  electrical  band  spread  160, 
80,  40,  20,  15,  11,  and  10  meters. 

k  Logging  scales  on  each  tuning  shaft. 

I.  Dial  locks  on  each  tuning  shaft. 

).  Tuning  dial  indicators  resetable  from 
front  panel  for  maximum  calibration 
accuracy. 

Auxiliary  A.C.  socket  on  rear  of  chas¬ 
sis. 

I.  Illuminated  band-in-use  indicator. 
Illuminated  S  meter. 

L  Dual  S  meter  calibration  S  units  and 
microvolts. 

.  Auxiliary  power  socket  plus  .6  amps 
at  6.3  volts  and  10  ma  at  150  volts  for 
accessories. 

.  Standard  8^"  by  19"  panel  for  rack 
mounting  if  desired. 

.  50  kc  i.f  output  jack  via  cathode  fol¬ 
lower  for  teletype  converter,  etc. 

.  Five  position  response  control  (tone 
control). 

.  Two  r.f.  stages  (Bands  II  to  VI). 

.  17  tubes  plus  voltage  regulator,  bal¬ 
last  tube  and  rectifier. 

.  Automatic  noise  limiter  circuit. 

,  Phono  Jack. 

,  Audio  output  transformer  for  3.2,  8, 
500/600  ohm  loads. 

.  Fuse  for  overload  protection. 

,  Auxiliary  sensitivity  control  permits 
monitoring  of  local  transmissions  in 
standby  position. 


is  Standard  n 


Standard  Piezo  guarantees  accurate 
and  dependable  quartz  crystals  to  meet 
all  private  plane  or  commercial  air  carrier 
rec]  ui  remen  ts. 

Whether  they  are  hi^h  or  low  in  frequen¬ 
cy,  for  use  at  low  or  hi^h  altitudes,  yoiril 
find  Standard  l^iezo  (piality  is  consistent¬ 
ly  superior. 

I'or  your  crystal  rei|iiirements,  standard 
or  custom,  write  or  call  us. 


CARLISLE,  PENNA. 
Phone  1495 


Texas  explosions,  and  the  Vanporl 
and  Northern  California  floods. 

A  very  important  cluh  activity  is 
its  training  sc'hool  for  prospective 
amateurs.  Facilities  are  available  for 
teaching  code,  theory,  and  station 
operation.  Classes  are  held  each  Tues¬ 
day  and  Thursday  evening.  Mr.  W. 
P.  Green  (W6BYS),  a  former  Navy 
radio  instructor,  and  Mr.  Cony 
Fomin  ( WN6FXK  i  instructs  the 
groups. 

Regular  business  meetings  are  held 
monthly.  An  annual  dinner  and  an¬ 
nual  picnic  also  are  held.  Projects 
contemplated  are  the  prwurement  of 
a  mobile  communication  unit  and  a 
radioteletype  installation. 

The  cluh  has  been  of  great  benefit 
to  the  licensed  and  prospective  ama¬ 
teurs  at  the  Shipyard  by  furnishing 
a  common  meeting  place  to  promote 
amateur  radio.  It  provides  also,  in 
the  public  interest,  a  source  of  trained 
amateurs  to  furnish  communications 
during  loi'al  disasters. 


Sergeant  First  Class  Thomas  E.  Ralph,  Chief  Operator,  operates  MARS  Station  AAIWAS 
ROTC  for  Northeastern  University  in  Boston.  (See  story  on  page  68.) 

their  contributions  to  both  radio  and 
television.  Those  who  can  recall  the 
early  days  of  radio  will  remember 
that  Dr.  Frank  Conrad  of  Pittsburgh 
started  the  broadcast  industry  by 
transmitting  musical  programs  over 
his  amateur  station  8XK.  8XK  grew 
to  become  the  now  famous  KDKA. 

In  the  early  twenties,  amateurs  were 
also  experimenting  with  television 
and  reporting  their  findings  to  the 
radio  world  through  the  journal  of 
iheir  national  association,  the  Ameri¬ 
can  Radio  Relay  League. 


Assigned  frequencies  that  were 
considered  worthless  by  engineers, 
hundreds  of  early  amateurs  built 
equipment  in  their  attics  and  cellars 
and  set  about  disproving  conventional 
theories.  Having  established  cross¬ 
country  communication  on  wave¬ 
lengths  now  utilized  by  the  broadcast 
service,  amateurs  sought  new  fields 
to  conquer.  Higher  frequencies — the 
short  waves — were  believed  to  be  en¬ 
tirely  useless.  Nevertheless,  experi¬ 
ments  proved  otherwise,  and  ama¬ 
teurs  were  soon  spanning  the  Atlan¬ 
tic.  As  the  news  spread,  more  and 
more  amateurs  appeared  on  the  air 
in  foreign  countries.  Now  communi¬ 
cation  with  Australia  and  the  Far 
East  could  he  accomplished,  and  dur¬ 
ing  the  daylight  hours!  Experiments 
were  conducted  on  even  higher  fre- 
uuencies,  with  astounding  results. 
The  data  furnished  by  these  pioneer 
amateurs  paved  the  way'  for  the  FM 
and  Tv  broadcasting  of  today. 

Many  prominent  engineers  and. 
sci^tists  in  this  still  infant  industry 
received  their  early  training  as  radio 
amateurs.  The  president  of  a  large 
radio  manufacturing  concern  has 
said,  “Every  great  advancement  that 
has  been  made  in  wireless  and  radio 
was  disc'overed  by  amateurs.  All  that 
our  great  scientific  laboratories  have 
done  and  are  doing  is  merely  refin¬ 
ing  what  the  voung  fellows  have  dis- 
covered.” 

The  fact  that  some  25,000  radio 
amateurs  helped  form  the  nucleus  of 
the  armed  forces  communications 
system  during  World  War  II  proved 
conclusively  that  amateur  radio  is  the 
great  source  for  the  industrial  and 
military  service  whenever  needed.  It 
has  been  estimated  that  of  the  na¬ 
tion’s  amateurs,  numbering  over  a 
hundred  thousand,  over  fifty  per  cent 
are  employed  in  the  radio  and  tele¬ 
vision  industry. 


Amateur  radio  operators  joined 
with  members  of  the  radio  and  tele¬ 
vision  industry  in  celebrating  Na¬ 
tional  Radio  and  Television  Week. 
November  1  through  7. 

Radio  hams  are  justly  proud  of 
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mighty  mite  of  electronics 


Increasingly  you  hear  of  a  new  elec¬ 
tronic  device  —  the  transistor.  Be¬ 
cause  of  growing  interest,  RCA— a 
pioneer  in  transistor  development 
for  practical  use- in  electronics— an¬ 
swers  jome  basic  questions; 

Q:  What  is  a  trar.'^istor? 

A;  The  transistor  consists  of  a  particle 
of  the  metal  germanium  imbedded  in 
a  plastic  shell  about  the  size  of  a  kernel 
of  corn.  It  controls  electrons  in  solids  in 
much  the  same  way  that  the  electron 
tube  handles  electrons  in  a  vacuum. 
But  transistors  are  not  interchangeable 
with  tubes  in  the  sense  that  a  tube  can 
be  removed  from  a  radio  or  television 
set  and  a  transistor  substituted.  New 
circuits  as  well  as  new  components  are 
needed. 

Q:  What  is  germanium? 

A:  Germanium  is  a  metal  midway  be¬ 
tween  gold  and  platinum  in  cost,  but 
a  penny  or  two  will  buy  the  amount 
needed  for  one  transistor.  Germanium 
is  one  of  the  basic  elements  found  in 
coal  and  certain  ores.  When  painstak- 
ingly  prepared,  it  has  unusual  electrical 
characteristics  which  enable  a  trans¬ 


istor  to  detect,  amplify  and  oscillate  as 
does  an  electron  tube. 

Q:  What  are  the  advantages  of  tran¬ 
sistors  in  electronic  instruments? 
A:  They  have  no  heated  filament,  re¬ 
quire  no  warm-up,  and  use  little  power. 
They  are  rugged,  shock-resistant  and 
unaffected  by  dampness.  They  have 
long  life.  These  qualities  offer  great 
opportunities  for  the  miniaturization, 
simplification,  and  refinement  of  many 
types  of  electronic  equipment. 

Q;  What  is  the  present  status  of  tran¬ 
sistors? 

A:  There  are  a  number  of  types,  most 
still  in  development.  RCA  has  demon¬ 
strated  to  200  electronics  firms— plus 
Armed  Forces  representatives  —  how 
transistors  could  be  used  in  many  dif¬ 
ferent  applications. 

Q:  How  widely  will  the  transistor  he 
used  in  the  future? 

A:  To  indicate  the  range  of  future  ap¬ 


plications,  RCA  scientists  have  demon¬ 
strated  experimental  transistorized  am¬ 
plifiers,  phonographs,  radio  receivers 
(AM,  FM,  and  automobile) ,  tiny  trans¬ 
mitters,  electronic  computers  and  a 
number  of  television  circuits.  Because 
of  its  physical  characteristics,  the  trans¬ 
istors  qualify  for  use  in  lightweight, 
portable  instruments. 

«  ♦  • 

RCA  scientists,  research  men  and  engi¬ 
neers,  aided  by  increased  laboratory 
facilities,  have  intensified  their  work  in 
the  field  of  transistors.  The  multiplicity 
of  new  applications  in  both  military 
and  commercial  fields  is  being  studied. 
Already  the  transi^or  gives  evidence 
that  it  will  greatly  extend  the  base  of 
the  electronics  art  into  many  new  fields 
of  science,  commerce  and  industry. 
Such  pioneering  assures  finer  perform¬ 
ance  from  any  product  or  service  trade- 
marked  RCA  and  RCA  Victor. 


RA  ptO  CORPORA  TiOM  of  A  MERtCA 

BmmimmmRiHO  RRoauen  obrmrtmbiit  €AiRomR.m.J. 
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AMATEUR  RADIO 


Facilities  of  MARS  Station  AAIWAS,  ROTC  for  North¬ 
eastern  University  at  Boston,  Massachusetts,  were  used 
recently  in  connection  with  an  Armed  Forces  Commu¬ 
nications  Association  demonstration.  Signal  Corps  Radio 
equipment  I SCR-399 1  w  as  used  w  ith  telegraph  carrier 
bay  (CF-2B)  and  teletypewriter  equipment  (EE-98)  to 
pass  traffic  to  and  from  an  exhibit  located  in  a  downtown 
Boston  department  store. 

AAIWAS  is  licensed  to  Lieutenant  Frederick  H.  Gris¬ 
wold,  MARS  station  director.  Chief  operator  is  Sergeant 
First  Class  Thomas  E.  Ralph.  The  ROTC  unit  participates 
regularly  in  New  England  area  MARS  nets.  In  addition, 
the  station  is  used  as  an  integral  part  of  the  ROTC  pro¬ 
gram.  Radiotelephone  and  radiotelegraph  procedure, 
taught  in  the  classrooms,  is  demonstrated  in  the  station 
as  AAIWAS  checks  into  MARS  nets. 


Another  HOLTZER-CABOT  “first” 
in  the  communications  fieid! 

This  lightweight,  rugged  generator,  the  latest 
addition  to  a  long  list  of  HOLTZER-CABOT 
^^firsts”  in  the*conimunications  field,  is  designed  for 
use  an  field  telej)hones,  switchboards,  radio  control 
units  and  other  communications  devices  and  test  sets. 
Jt  is  mechanically  and  electrically  interchangeable 
with  other  types  of  generators  now  in  use. 

Seyeral  features  of  this  new  unit  are  especially 
noteworthy.  Starting,  cranking  torque  is  limited  to  a 
maximum  of  2^2  inch  pounds  by  means  of  a  specially 
shaped  unsyinmetrical  pole  shoe  arrangement ...  a 
design  feature  unique  in  the  field  of  hand  generators. 

A  special  cut-in  switch,  incorporating  a  dash- 
pot,  allows  the  line  to  discharge  its  electrical  energy 
before  the  talking  circuitis  re-established,  thus  elim¬ 
inating  acoustical  shock  in  the  telephone  receiver. 

OTHER  SPECIFICATIONS  ARE:  •  Weighs  less  than  23  ozs. 
•  2’Fic'' Diam.  Long  •  Meets  requirements  of 

s])ecification  MlL-G-11994  (SIG  C)  •  Hermeti¬ 
cally  sealed,  fungicidal  treated  •  At  200  R.  P.  M. 
produces  20  cycles  AG  at  1.75  watts,  o])en  circuit 
voltage  of  95-105  volts. 

For  additional  information  write  J.  J. 
Anderson,  Sales  Manager,  Holtzer-Cabot,Telephone 
Equipment  Division,  National  Pneumatic  Co.,  Inc., 
125  Amory  Street,  Boston  19,  Massachusetts. 

Holtzer-Cabot  is  the  principal  supplier  of 
power  ringing  equi])ment  to  the  telephone  industry. 


Capt.  Walter  S.  Browne,  Jr.,  Chief,  MARS  {Air  Force);  A.  L.  Bud- 
long,  General  Manager,  ARRL;  George  D.  Meserve,  Banquet  Toast¬ 
master;  and  Major  James  A.  Long,  Chief,  MARS,  operate  W0ERH 


More  than  150  amateurs  of  the  greater  Kansas  City 
area  held  a  Banquet-Harnfest  on  October  8,  1953,  spon¬ 
sored  by  the  Johnson  County  Radio  Amateurs  Club,  Inc. 

The  event  was  planned  to  precede  the  Midwest  Division 
Convention  of  the  American  Radio  Relay  League  by  one 
day.  Many  prominent  figures  in  the  amateur  radio  field 
attended  the  Kansas  City  meeting  enroute  to  the  conven¬ 
tion  at  Lincoln,  Nebraska  on  October  9th  and  10th. 
Among  them  were;  Major  James  A.  Long  (A3UWI- 
W3UWI )  and  Captain  Walter  S.  Browne,  Jr.  (K4AFI, 
Chiefs  of  Army  and  Air  Force  MARS,  respectively;  A.  L. 
Budlong  (WIBUD),  General  Manager  and  Secretary  of 
ARRL;  William  Schmidt  ( A0OZN-W0OZN )  and  James 
McKirn  (W0MVG),  Midwest  Director  and  Vice  Director, 
respectively,  of  ARRL;  and  Lt.  Colonel  George  D.  Meserve 
( AFIFL-WIFL ) ,  Past  President  of  the  Johnson  County 
Radio  Amateur  Club. 

Walt  Bennett  ( W0WMH  I ,  club  president  and  banquet 
chairman,  said  that  the  club  hopes  to  make  this  an  annual 
“Heart  of  America”  affair. 

The  club  has  built  and  furnished  Station  WOERH  at 
Red  Cross  Headquarters,  Mission,  Kansas,  as  a  public 
service. 


'OSMlO 


DIVISIONS 

125  Amory  St.,  Boston  19,  Mass. 
PHILADELPHIA  •  CHICAGO  •  NEW  YORK  •  CLEVELAND 

Sales  Service  Representatives  in  Principal  Cities 
throughout  the  Free  World 

Designers  and  manufacturers  of  mechanical, 
pneumatic,  hydraulic,  electric  and  electronic 
equipment  and  systems 
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HERMETICALLY  SEALED 
METAL-ENCASED 


Sprague,  on  request,  will  provide  you  with 
complete  application  engineering  service 
and  assistance  for  optimum  results  in  the 
use  of  precision  ceramic  capacitors. 


I  I  I  I  I 


HIGH  STABILITy 


TF  YOUR  problem  is  one  c 
oscillators  or  of  close  capac 
instrumentation,  have  you  ir 
Sprague-Herlec  Precision  Cer 
These  unique  capacitors 
and  temperature  stability  but 
uniform  retrace  characteristi 
available  in  capacitance  tolei 
temperature  coefficient  tolerai 
in  regular  production  quantit 
Mechanically,  they  are  ! 
atmospheric  humidity,  and  re; 
Standard  operating  temperat 
+  85°C. 

Sprague-Herlec  Precisior 
standard  temperature  coefficit 
can  also  be  manufactured  to 
cient  required  for  balancing  ( 
used  in  combination  with  Sprc 
Wound  Resistors,  it  is  possih 
fore  impracticable  in  mass-pr 
Sprague  can  furnish  you  eithe 
nents  or  complete  network 
tolerance  requirements. 

For  complete  details  o 
Ceramic  Capacitors,  write  for 
and  607-A  to  Sprague  Elect 
North  Adams,  Mass,  or  He 
Wisconsin. 

♦THE  HERLEC  CORP.  IS  A  WHOLLY-OWNED  5 


WORLD’S  LARGEST  CAPACITOR  MANUFACTURER 


EXPORT  FOR  the  A,v,ERICAS  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD  ,  NORTH  ADAMS,  MASS  CABLE  SPREXINT 
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PHOTOGRAPHY 


RCA  TAPE  RECORDING  SEEN  AS  MAJOR  STEP  TOWARD  ERA  OF 
“ELECTRONIC  PHOTOGRAPHY” 


Renording  of  teJevision  pictures  on 
magnetic  tape  in  color  and  in  black 
and  white  was  publicly  demonstrated 
recently  by  the  Radio  Corporation  of 
America  at  its  Princeton  laboratories 
in  a  preview^  of  new  techniques  that 
will  simplify  the  entire  art  of  making 
pictures  in  motion. 

The  system  involves  a  method  that 
records  and  reproduces  motion  pic¬ 
tures  in  black  and  white  and  in  color, 
without  intermediate  steps  such  as 
processing,  directly  onto  and  from 
magnetic  tape.  The  tape  used  is  one- 
half  inch  wide  and  has  a  plastic  base 
with  a  coating  of  magnetic  oxide  and 
the  recorded  picture  can  be  played 
back  instantaneously. 

Although  the  equipment  shown  re¬ 
quired  nearly  two  miles  of  tape  on  a 
17-inch  reel  to  record  four  minutes 
of  program,  it  was  stated  that  shortly 
it  will  be  possible  to  record  a  15- 
minute  program  on  a  19-inch  reel. 
The  process,  which  is  still  in  the  de¬ 
velopment  stage,  is  expected  to  be 
ready  for  presentation  to  industry 
within  two  years  and  should  prove  of 
great  use  in  the  television  and  motion 
picture  fields. 

RCA’s  method  of  video  recording 
is  similar,  in  basic  respects,  to  the 
techniques  used  to  record  speech  and 
music  with  present-day  magnetic  tape 
sound  equipment.  Electrical  signals 
are  impressed  through  a  recording 
head — a  small  horseshoe  electro- 

RCA  research  engineer  Joseph  Zenel  dis¬ 
plays  an  experimental  recording  head  unit, 
the  heart  of  video  tape  equipment  demon¬ 
strated  by  RCA. 


magnet — onto  the  magnetically  treat¬ 
ed  surface  of  a  plastic  tape.  As  the 
tape  is  drawn  across  the  recording 
head,  the  head  continuously  changes 
the  magnetic  polarity  of  the  magnetic 
oxide  particles  on  the  tape  so  that 
they  become  a  compact  code  of  the 
original  signal. 

For  playback,  the  tape  is  drawn 
across  the  same,  or  a  similar  head. 
The  magnetic  “shorthand”  on  the 
tape  causes  an  alternating  current  to 
flow  in  the  windings  around  the  re¬ 
producing  head.  The  reproduced  cur¬ 
rent  closely  duplicates  the  original 
signal. 

Although  the  principles  are  sim¬ 
ilar,  the  engineering  problems  are 
not;  audio  recording  is  today  an 
easy  task  compared  with  video  re¬ 
cording.  The  reason  is  that  audio 
signals  are  in  the  range  of  20  to 
20,000  cycles  per  second;  while  video 
signals  range  up  to  4,000,000  cycles 
per  second.  And  color  television  sig¬ 
nals,  as  now  formulated,  must  carry 
at  least  twice  as  much  pictorial  infor¬ 
mation  as  black  and  white.  Besides, 
video  tape  must  carry  the  associated 
sound  signals. 

Among  technical  video  tape  prob¬ 
lems  already  solved  by  RCA,  or  ap¬ 
proaching  solution,  are: 

1.  High-Frequency  Recording  Heads 
RCA  research  has  resulted  in  spe¬ 
cially  developed  recording  and  re¬ 
producing  heads  which  respond  to  ♦ 
frequencies  many  times  above  the  cut¬ 
off  point  for  the  recording  heads  used 
in  sound  recording  on  magnetic  tape. 
This  means  that  the  speed  of  the  tape 
across  the  head  has  been  brought 
within  manageable  limits.  The  equip¬ 
ment  demonstrated  recently  had  a 
tape  speed  of  30  feet  per  second.  Ad¬ 
vanced  equipment  now  under  con¬ 
struction  will  move  the  tape  at  a  low¬ 
er  speed,  and  with  time,  further  re¬ 
ductions  of  tape  speed  appear  likely. 

2.  Size  of  Magnetic  Tape  Reels 

The  magnetic  tape  reels  of  the  pres¬ 
ent  laboratorv  equipment  as  demon¬ 
strated  recentlv  are  17-inch  in  dia-m- 
eter  which  will  carry  a  15-minute 
program. 

3.  Electronic  Amplifying  and 
Equalizing  Circuits 

Recording  and  reproducing  ampli¬ 
fiers  have  been  designed  to  handle 
the  signal  inputs  and  the  signal  out¬ 


puts.  These  take  into  account  and 
compensate  for  the  characteristics  of 
the  heads  and  the  magnetic  tape  ma¬ 
terials  when  recording  the  very  wide 
bands  of  frequencies  used  in  televi¬ 
sion.  Further  development  is  in  prog¬ 
ress  to  obtain  even  better  response 
characteristics. 

4.  Constant  Speed  Tape  Transport 

Mechanism 

Since  even  small  variations  in  the 
speed  of  the  tape  and  in  the  pressure 
at  which  it  bears  on  the  head  can 
create  ^noticeable  effects  in  the  pic¬ 
ture,  it  has  been  necessary  to  devise 
precision  apparatus  to  control  accu¬ 
rately  the  speed  of  the  tape  at  the 
recording  and  reproducing  points. 
The  laboratory  video  tape  equipment 
controls  these  many  times  more  ac¬ 
curately  than  is  necessary  in  magnetic 
tape  recorders  for  sound.  Even*  great¬ 
er  precision  in  regulating  speed  ap¬ 
pears  possible  through  research  which 
is  now  under  way. 

5.  Assignment  of  Tape  Channels 
For  video  tape  recording  of  color 

television  with  the  RCA  system,  five 
parallel  channels  are  recorded  on 
a  single  magnetic  tape  ^4-inch  in 
width.  There  is  one  recorded  chan¬ 
nel  for  each  of  the  primary  color  sig¬ 
nals  (red,  green,  and  blue),  for  the 
synchronizing  signal.  For  black-and 
white  recording,  the  tape  carries  two 
recorded  channels,  one  for  the  video 
signal  and  the  synchronizing  signal, 
and  one  for  the  sound  signal.  For 
black-and-white  television,  a  Vi-inch 
^wide  tape  would  suffice. 

LIFE  Seeks  Photos  For 
“Speaking  Of  Pictures” 

Since  1936  when  it  was  introduced, 
“Speaking  of  Pictures”  has  been  a 
highly  successful  departmental  fea¬ 
ture  of  LIFE. 

This  is  the  section  which  LIFE 
devotes  to  publishing  the  best  pic¬ 
tures  by  amateurs  and  professional 
photographers.  i 

Whether  you  are  an  amateur  or  a 
professional  photographer,  LIFE  is. 
interested  in  buying  unusual  pictures 
for  any  section  of  the  magazine,  but 
they  particularly  use  the  “Speaking 
of  Pictures”  department  as  a  show¬ 
case  for  the  work  of  outside  photog¬ 
raphers. 

life’s  “Speaking  of  Pictures”  de¬ 
partment  has  just  completed  a  booklet 
for  potential  contributors,  describing  I 
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help  u.s  build  better  ixidio 
cind  TV reeeiveri^ foi'ijou... 


Towering  high  above  Rochester,  \.  Y.  are 
the  masts  of  our  stations  W^HAM,  W’HFM 
and  \X^HAM-r\'.  From  them,  Sid  C^aesar, 
Stella  Dallas — and  scores  of  others — are 
welcomed  daily  into  the  homes  of  Western 
New  ^’ork,  neighboring  states  and  C'anada. 

lUit  entertainment  is  only  half  the  job 
these  stations  do  for  us — and  for  yo//.  Less 
than  a  block  from  our  main  plant,  their 
million-dollar  studios  make  up  Rochester 
Radio  ('ity — our  broadcasting  research 
laboratory.  I'hrough  these  stations  we  keep 
abreast  ol  the  latest  wrinkles  in  broadc.ist- 
ing  technique — and  build  receivers  designed 
to  deliver  finest  performance. 

Since  the  very  early  days  of  radio  in 
1922,  we’ve  been  in  AM  bro.idcasting;  in 
FM,  whiih  we  helped  to  develop,  since 

There  is  nothing  finer  than  a 


1939;  and  in  IV 

,  as  the  first  station  in 
Rochester,  since  I9t9.  And  coincident. illy 
we’ve  iiioneered  some  of  the  gre.itest  ad¬ 
vances' in  the  work!  of  home  entert.iinment: 
automatic  solume  control,  the  cinixi.il  cone 
speaker,  and  \'/0o>/,"  to  men¬ 

tion  just  .1  few'. 

\\  h.it  does  .ill  this  me.in  to  \  i)u.'' 

^'ou  m.iy  not  be  jilanning  to  bu\  .i  new 
home  receiver  right  now.  ’^’ou  m.iy  never 
purch.ise  a  minute  of  time  on  .iny  r.idio  or 
'F\'  j'lrogr.im.  Rut  when  Nini’re  considering 
./;/!’  product  be.iring  the  Stromberg-C.'arlson 
n.ime — whether  it’s  a  sound  system,  tele¬ 
phone  ei|uipment,  electronic  carillon,  r.idio 
or  tele\  ision  recei\er — you  c.in  be  sure  i'  s 
b.icked  by  one  of  the  oldest  and  most  thor¬ 
ough  engineering  tr.iditions  in  America. 


Ivocliestei'  •'!,  New  York 
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what  makes  a  good  SOP,  how  to  sub¬ 
mit  pictures,  and  giving  LIFE’s 
“Speaking  of  Pictures”  rates.  The 
brochure  also  shows  examples  of  ten 
types  of  pictures  published  in  this 
feature,  such  as  “Shapes  and  Pat¬ 
terns”;  “Sequence”;  “Memorabilia”; 
“Camera  Stunts”;  etc.  All  of  them 
are  recent  contributions  by  non-staff 
photographers,  pointing  up  the  fact 
that  most  SOf^  are  the  work  of  people 
not  on  the  LIFE  staff. 

Interested  potential  contributors 
should  contact:  Speaking  of  Pictures, 
Contributions  Dept.,  LIFE,  9  Rocke¬ 
feller  Plaza,  New  York  20,  New  York. 

Kodak  Scientists  Aid  Deveiopment  of 
Unique  Molded  Film  tor  Use  in 
Harvard’s  New  Meteor  Camera 

Photographic  film  molded  almost 
into  the  shape  of  a  howl  is  one  of 
the  operating  secrets  of  a  highly  effi¬ 
cient  new  meteor  camera  being  used 
by  Harvard  College  Observatory. 

The  telescope-camera  is  being  used 
by  Harvard  astronomers  on  a  Navv 
project  to  learn  more  about  the 
earth’s  upper  atmosphere.  Because 
meteors  perform  like  bullets  and  other 
projectiles,  the  studies  are  expected  to 
prove  useful  to  the  armed  forces  in 
high-altitude  rocket  experiments. 

In  1947,  Harvard  began  experi¬ 
ments  on  the  design  of  a  new  Supef- 
Schmidt  telescope-camera  on  a  con¬ 
tract  with  the  LL  S.  Navy  Bureau  of 
Ordnance.  They  consulted  Kodak  Re¬ 
search  Laboratories  on  the  film  prob¬ 
lems  involved.  Unique  design  of  the 
instrument  manufactured  by  Perkin- 
Elnier  Corporation  of  Norwalk,  Conn., 
required  a  curved  field  to  provide  the 
fastest  possible  speed.  Special  shaped 
film  was  needed  to  accurately  record 
the  tracks  of  meteors  as  they  race 
through  the  sky. 


Radar  Air  Traffic  Control 

{Continued  from  page  13) 

Fighter  aircraft  was  sent  outT^  inter¬ 
cept  and  identify  the  unknown  “blip” 
on  the  radar  scope.  The  unknown 
aircraft  was  lost  and  in  need  of  help. 
It  was  necessary  to  escort  the  aircraft 
hack  to  a  safe  landing. 

Air  Defense  Command  Radar  and 
Radar  Air  Traffic  Control  ( or  GCA  I 
can  and  do  work  together  as  a  team 
in  emergencies.  A  typical  example 
was  a  jet  aircraft  trying  to  return  to 
its  home  base  after  a  night  weather 
mission.  The  pilot  was  experiencing 
difficulty  with  his  radio  range  re¬ 


Kodak  emulsion  research  scientists 
and  engineers  in  the  company’s 
manufacturing  experiments  division 
tackled  the  problem.  They  soon 
learned  they  had  a  puzzle  on  their 
hands. 

Coating  emulsion  on  pre-molded 
glass  base  was  possible,  but  prohibi¬ 
tively  expensive,  so  molding  sensi¬ 
tized  film  seemed  to  be  the  answer. 
But  good  molding  conditions  de¬ 
manded  high  temperatures  and  long 
molding  time  —  on  the  other  hand, 
low  temperatures  were  required  to 
preserve  the  delicate  film  emulsion, 
and  a  short  molding  period  was 
needed  to  prevent  film  fogging. 

The  problem  was  solved  by  com¬ 
promise.  Test  molds  were  made  to 
determine  the  highest  temperatures 
and  longest  molding  time  that  could 
be  used  without  damage  to  the  sensi¬ 
tive  photographic  film.  Then  experi¬ 
mental  equipment  was  devised  with 
-  provisions  for  rapid  heating  and 
cooling  of  the  mold. 

Meteors,  mostly  fragments  broken 
off  minor  planets  or  comets,  and 
sometimes  no  larger  than  buckshot, 
are  being  photographed  by  the  Har¬ 
vard  scientists  as  a  part  of  their  sky 
survey.  The  cameras  are  extremely 
fast  (f/0.67),  with  a  wide  enough 
field  to  cover  an  area  10,000  times 
the  size  of  the  moon  at  one  time. 

Optical  Society  38tti  Annual  Meeting 

Amid  the  beautiful  surroundings 
of  the  George  Eastman  House,  Roch¬ 
ester,  N.  Y.,  with  its  interesting  col- 
lei'tion  of  photographs  and  optics,  the 
Optical  So<^iety  of  America  held  its 
38th  annual  meeting  on  October  15- 
27,  1953  with  some  600  participants 
in  the  various  sessions. 

One  of  the  highlights  of  the  meet¬ 
ing  was  a  special  series  of  technical  • 


ceiver  and  his  airborne  radar.  Con¬ 
tact  was  established  with  an  Air  De¬ 
fense  Command  radar  station  and  the 
pilot  was  directed  to  fly  east  over  an 
area  of  level  terrain.  The  descent  was 
directed  by  the  radar  station  in  timed 
legs  of  three  minutes  each  until  the 
aircraft  reached  five  thousand  feet. 
At  this  point,  the  pilot  was  given  an¬ 
other  direction  to  “steer”  to  bring 
him  within  range  of  the  radar  at 
his  home  base.  Within  this  range, 
the  aircraft  was  turned  over  to  the 
local  base  radar  and  guided  to  a  safe 
landing.  During  this  entire  episode, 
the  pilot’s  effort  consisted  of  flying  in 
a  given  direction  and  controlling  the 
aircraft  through  a  voice-directed  de¬ 


papers  on  3-D  and  wide  angle  pro 
jectors.  Included  among  these  wen 
demonstration  talks  by  Edwin  H 
Land  on  “Three  Dimensional  Presen 
tation  With  Polarized  Light”;  an 
other  by  James  R.  Benford  on  “Th( 
Cinemascope  Method  of  Wide-Angh 
Photography”  and  a  talk  by  Fordicc 
Tuttle  of  Eastman  Kodak  Co.,  on  the 
“Cinerama  Process”  of  Fred  Waller 

In  addition  to  the  Technical  papen 
sessions,  tours  to  the  Corning  Glasj 
Works,  Kodak  Research  Laboratories. 
Bausch  and  Lomb  Optical  Co.,  and 
other  industries  were  conducted  foi 
many  of  the  visiting  members. 

New  TV  Kinescope  Recording  Camera 
Available  for  Industrial  Television 

Berndt-Bach,  Inc.  has  recently  an¬ 
nounced  that  Auricon  Cameras  are 
now  available  with  the  new  Tele- 
Vision  Transcription  “TV-T”  Shutter 
for  Kinescope  recording. 

This  development  in  the  field  of 
industrial  television  makes  it  possi¬ 
ble  to  photograph  television  pictures 
from  a  receiver  tube,  occurring  at  30 
frames  per  second,  onto  16mm  mo¬ 
tion  picture  film  at  the  rate  of  24 
irames  per  second.  The  new  camera 
accomplishes  this  without  loss  of  pic¬ 
ture  quality  as  occurs  when  conven¬ 
tional  motion  picture  cameras  are 
used  for  this  purpose. 

In  addition  to  live  action  filming, 
Auricon  Cameras  are  now  valuable 
tools  in  industrial  television  for  mak¬ 
ing  permanent  records  on  film  with 
synchronized  sound  and  picture,  pho¬ 
tographed  from  receiver  tubes  in 
closed  TV  circuits.  These  films  are 
useful  for  study  in  research  on  re¬ 
motely  controlled  rocket  and  guided 
missile  tests,  aircraft  speed  trials, 
micro-photography,  machines  and 
gauges,  and  any  industrial  television 
used  in  scieme  and  industry. 


scent.  His  approach  to  his  home  base 
had  been  entirely  controlled  from  the 
ground  by  radar  and  very  high  fre¬ 
quency  communications. 

Radar  has  proven  itself  indispensa¬ 
ble  to  aviation.  It  is  equally  impor¬ 
tant  to  military  and  civil  aircraft. 

The  solution  of  radar  air  traffic 
control  for  terminal  areas  is  well  un¬ 
der  way.  The  remaining  problems  of  I 
radar  control  for  aircraft  enroute  be¬ 
tween  two  terminal  areas  demands 
continued  cooperation  between  the 
Civil  Aeronautics  Administration  and 
the  Military  Services.  The  record  of 
objective  effort  to  date  complements 
the  importance  of  the  undertaking. 
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SEEING  THE 

Electronics  Industry 

FOR  THE  ARMY,  NAVY, 

AIR  FORCE  AND  SIGNAL  CORPS 

Cargo  Packers  engineers  are  experts  in  meeting  the  needs  of 
the  military.  Years  of  experience  in  protecting  delicate  photo¬ 
graphic,  electronic  and  aircraft  equipme^  for  world  wide 
distribution  assures  complete  protection  under  all  conditions 
encountered  in  transit  and  storage  anywhere.  Cargo  Packers 
packaging  engineers  have  the  ability,  method  and  equipment 
to  safeguard  the  most  delicate  apparatus  against  shock,  vibra¬ 
tion.  humidity  and  temperature. 


Individually  engineered,  climate-proof  packaging 
for  the  Armed  Forces  and  industrial  ordnance. 

CARGO  PACKERS 

INCORPORATED 

General  offices  and  Main  Plant:  73  Rutledge  St.,  Brooklyn  1 1,  N.  Y. 
Serving  the  Manhattan  Area:  3 1 5  West  1 3th  St.,  New  York  1 4,  N.  Y. 


NEW  MILITARY  PACKAGING  BROCHURE  ^ 

Coll  or  writ*  for  fully  illustrotod  literature  with  complete  data 
on  the  modern  Cargo  Packers  plant  newly  designed  and  built 
for  protective  packaging  exclusively. 
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A  top  CBS  engineer  brings  you 

the  up-to-date 
facts  on  better 

TELEVISION 
BROADCASTING 

Here  is  a  comprehen¬ 
sive,  practical  guide  to  the 
technical  aspects  of  television  broadcast¬ 
ing,  from  the  structure  and  use  of  the 
image  orlhicon  camera  to  color-television 
techniques.  It  brings  you  the  know-how 
to— 

— handle  equipment  skillfully 
— master  broadcasting  operations 
— overcome  operational  difficulties 
— keep  pace  with  new  developments 

Here  are  the  facts  on  the  equipment, 
systems,  and  facilities  of  both  studio  and 
field  television  broadcasting  —  detailed 
technical  help  for  just  about  any  situation 
you’re  likely  to  come  across  in  television 
broadcasting.  This  book  is  an  ea^-to-un- 
derstand  guide  and  reference  for  engi¬ 
neers,  operational  personnel,  and  those  in 
related  fields. 

Just  Published ! 

TELEVISION 

BROADCASTING 

By  Howard  A.  Chinn 

('hipf  Enginerr,  Columbia  BroadcaM'infi  Systfom 

688  pages,  6x9 

346  illustrations,  $10.00 

The  book  fully  covers  television  broad¬ 
casting  fundamentals,  and  presents  a  store¬ 
house  of  technical, help  on  cameras,  light¬ 
ing,  projectors,  picture  and  sound  record¬ 
ing,  transmitters,  antennas,  and  so  on — 
plus  details  of  their  operation.  Also  shows 
the  facilities  and  techniques  of  field  pick¬ 
ups,  inter-city  transmission,  and  equipment 
installation — even  gives  help  on  planning, 
building,  and  equipping  studios,  control 
rooms,  transmitters,  etc. 

The  book  also  gives  the  operating  prin¬ 
ciples  of  studio  camera  control,  telecine 
cueing,  sound  recording,  V-h-f  and  U-h-f 
transmission,  studio  lighting,  etc.  It  ex¬ 
plains  the  use  of  video  switching  units, 
microwave  relay  systems,  camera  cranes, 
microphone  booms,  teletop  projectors,  co¬ 
axial  cable  systems,  direction  antennas, 
terminal  facilities,  and  many  other  types 
of  equipment.  Hundreds  of  helpful  dia¬ 
grams  and  illustrations  supplement  the  text. 

Order  Now  from  the 

Book  Department 

SIGNAL 

1624  Eye  Street,  N.W. 
Washington  6,  D.  C. 


There  is  a  complete  chapter  on  the 
linear  circuit  theory  of  transistors 
and  a  thorough  analysis  of  the  circuit 
behavior  of  electron  devices. 


MICROWAVE  THEORY  AND  TECH- 
NIQVES,  Edited  by  Herbert  J, 
Reich.  D.  Van  Nostrand  Company. 
Inc.,  Netc  York,  N.  Y.  901  pages, 
$12.50. 

This  comprehensive  treatment 
of  present-day  microwave  theory  and 
techniques  is  organized  for  use  both 
as  a  textbook  and  reference  book. 

There  is  an  introductory  treatment 
of  vector  methods,  and  chapters  on 
static  and  dynamic  electromagnetic 
fields,  a  knowledge  of  which  is  essen¬ 
tial  to  the  analysis  of  waveguides  and 
traveling-wave  tubes. 

For  the  engineer  and  research 
worker,  there  is  a  broad,  up-to-date 
coverage  of  tbe  entire  microwave 
field — defined  as  extending  upward 
from  300-400  megacycles  per  second, 
and  applying  to  devices  operating  at 
frequencies  at  which  distributed- 
element  circuits  are  generally  used. 
Features'  of  interest  to  everyone  are 
the  emphasis  upon  underlying  physi¬ 
cal  principles,  as  in  the  treatment  of 
the  operation  of  microwave  amplifiers 
and  oscillators,  the  great  number  of 
clarifying  illustrations,  and  tbe  ex¬ 
tensive  selection  of  exemplifying 
problems,  laboratory  experiments  and 
bibliographical  references. 

CIRCUIT  THEORY  OF  ELECTRON 

DEVICES.  By  E.  Milton  Boone. 

John  Wiley  &  Sons.  Inc..  New  York. 

'Chapman  &  Hall,  Limited,  London. 

483  pages,  $8.50. 

The  fundamental  emphasis  of 
this  book  is  on  the  circuit  theory, 
rather  than  the  physics,  of  electron 
devices.  This  approach  avoids  the 
introduction  of  the  most  advanced 
material  at  a  stage  where  the  reader 
may  have  difficulty  in  appreciating 
the  physical  theory  involved. 

In  the  early  stages  analysis  is  lim¬ 
ited  to  the  circuit  properties  which 
can  be  determined  by  measurements 
at  available  terminals. 

Tbe  utilization  of  tbe  concepts  of 
four-terminal  networks  is  sufficiently 
general  as  to  apply  to  any  frequency 
range  in  which  the  device  operates 
within  the  linear  region  of  its  charac¬ 
teristic. 


NUCLEAR  PHYSICS.  By  W.  Heisen¬ 
berg.  Philosophical  Library,  Inc,. 
New  York,  N.  Y.  225  pages,  $4.75, 

This  book,  by  one  of  the  out¬ 
standing  physicists  of  our  time,  be 
gins  with  a  short  and  interesting  his¬ 
tory  of  the  views  about  atoms  in 
antiquity  and  also  of  the  development 
of  atomic  theory  until  the  close  of  the 
nineteenth  century. 

The  next  chapter  is  devoted  to 
molecules  and  atoms.  Among  other 
things,  it  deals  with  Bohr’s  theory, 
the  periodic  system  and  the  extra- 
nuclear  structure  of  atoms.  The  way 
is  thus  prepared  for  the  main  subject 
of  the  book,  which  includes  radio¬ 
activity,  the  binding  energy  of  nuclei, 
nuclear  structure,  artificially  induced 
nuclear  transmutations  and  with  the 
methods  of  observation  and  of  pro¬ 
ducing  nuclear  transmutations.  The 
work  concludes  with  some  account  of 
the  practical  applications  of  nuclear 
physics. 

The  author  manages  to  convey  a 
great  deal  in  simple  language  and 
without  mathematics.  He  regards  his 
book  as  a  tentative  and  provisional 
introduction  to  a  subject,  the  domain 
of  which  is  being  continuously  and 
rapidly  expanded. 

SOVIET  MILITARY  DOCTRINE.  By 
Raymond  L.  Garthoff.  Social  Sci¬ 
ence  Research  Staff,  The  Rand  Cor¬ 
poration.  Free  Press,  Glencoe,  Illi¬ 
nois.  587  pages,  $7.50. 

Soviet  Military  Doctrine  is  an 
analytical  study  of  Soviet  “principles 
of  war.”  It  inquires  into  tbe  guiding 
doctrine  of  Soviet  armed  forces,  the 
function  of  their  strategy,  and  their 
employment  in  war.  It  is  neither  a 
popular  treatment  of  the  Soviet  Army 
nor  an  anecdotal  history  of  that  arm\ 
in  World  War  II.  Prepared  as  part 
of  the  research  program  undertaken  I 
for  the  United  States  Air  Force  by  | 
tbe  Rand  Corporation,  this  book  is  j 
the  most  complete  and  authoritative  ! 
study  available  of  tbe  basic  military 
science  of  tbe  USSR. 

Most  of  the  material  upon  which 
the  book  is  based  bas  been  long  un¬ 
available.  The  author  has  consulted 
hundreds  of  Soviet  books,  mono¬ 
graphs,  and  documents  I  many  (d 
them  considered  secret  by  the  Re  l 
Army),  as  well  as  releyant  works  i’l 
other  languages.  He  has  also  profited 
from  interviews  with  a  number  of 
former  Soviet  army  and  air  force  ofii- 
cers  now  living  in  the  West. 
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I  NEW  PROTECTIVE  COATING  CHEMICAL  FOR  AmMINUM  | 


ALODIZING 

Alodizing  with  ’’Alodine,”*  a  new  technique  in  the 
protective  coating  of  aluminum,  was  made  available  for 
production-scale  use  in  1946.  Since  that  time  Alodizing 
has  largely  supplanted  the  more  elaborate,  costly  and 
time-consuming  anodic  treatments  in  the  aircraft  and 
other  industries. 

Continuous  and  successful  industrial  use  has  clearly 
demonstrated  the  simplicity  and  economy  of  the  Alodiz¬ 
ing  process  as  well  as  the  effectiveness  of  the  ’’Alodine” 
amorphous  coatings,  particularly  as  a  base  for  paint.  In 
fact,  the  paint-bond  that  Alodized  aluminum  provides  has 
been  found  to  be  superior  to  that  possible  with  chromic 
acid  anodizing. 

The  corrosion-resistance  of  unpainted  aluminum  Alo¬ 
dized  with  *‘Alodine”  Nos.  100  or  300  is  excellent,  easily 
meeting  the  requirements  of  Specification  MIL-C-5541. 
However,  a  need  for  protection  of  unpainted  aluminum, 
•even  better  than  that  obtained  with  chromic  acid  ano¬ 
dizing,  has  long  been  recognized. 

NEW  IMPROVED  “ALODINE”  DEVELOPED 
By  ACP  RESEARCH  CHEMISTS 

Several  years  of  intensive  research  have  now  led  to  a 
new  type  of  "Alodine,”  designated  as  "Alodine”  No. 
1200.  This  new  protective  coating  chemical  forms  an 
amorphous  mixed  metallic  oxide  coating  of  low  dielectric 
resistance  that  provides  unusually  high  corrosion-resist¬ 
ance  for  unpainted  aluminum.  In  addition,  it  forms*  an 
excellent  paint  bond  that  approaches  closely  the  high 
quality  obtained  with  the  earlier  types  of  "Alodine.” 

After  having  been  tested  for  conformance  with  Specifi¬ 
cation  MIL-C-5541,  ’’Alodine”  No.  1200  is  now  about 
to  go  into  production. 

PROCESS  DETAILS 

"Alodine"  No.  1200  is  the  only  essential  chemical 
needed  to  prepare  the  coating  bath  and  the  final  rinse 
bath.  One  of  its  unique  features  is  that  it  can  be  used  in 
tanks  in  an  immersion  process,  or,  in  a  multi-stage  power 
washer  in  a  spray  process,  or,  with  a  slight  adjustment 
of  pH,  with  brush  or  portable  spray  equipment  in  a 
manual  process.  This  means  that  even  where  the  simple 
production  equipment  is  not  available,  or  where  touching 
up  of  damaged  coatings  previously  Alodized  or  anodized 
is  required,  excellent  protection  and  paint  bonding  can 
still  be  obtained  with  practically  no  equipment. 

*”Alodine’*  Trade  Mark 


All  three  methods  of  application  easily  meet  the  re¬ 
quirements  of  Specification  MIL-C-5541. 

Process  sequence  for  all  three  methods  of  application 
is  the  same  as  for  other  standard  grades  of  "Alodine” 
such  as  Nos.  100,  300,  and  600,  viz.:  1.  Pre-cleaning. 
2.  Rinsing.  3.  Alodizing.  4.  Rinsing.  5.  Acidulated  rins¬ 
ing.  6.  Drying. 

Coating  time  in  an  immersion  process  ranges  from  2 
to  8  minutes  and  in  a  mechanized  spray  process  is  about 
30  seconds.  "Alodine”  No.  1200  b^s  are  operated  at 
room  temperatures  (70°  to  100°F.)  and  heating  is 
required  only  if  the  bath  has  gotten  cold  after  a  “down” 
period. 


RECOMMENDED  USES  FOR  “ALODINE” 

No.  1 200 

"Alodine”  No.  1200  is  specifically  recommended  for 
coating  wrought  products  that  are  not  to  be  painted  or 
are  to  be  only  partially  painted;  and  for  coating  casting 
and  forging  alloys  whether  or  not  these  are  to  be  painted. 
"Alodine”  Nos.  100  and  300  are  still  recommended  for 
coating  wrought  products  such  as  Venetian  blind  slats, 
awnings,  etc.,  that  are  invariably  painted. 


PROCESS 

SALT  SPRAY 
EXPOSURE 

COMPLIANCE  WITH  TENSILE 
REQUIREMENTS  OF  MIL-C-SS41 

CHROMIC 

ACID 

ANODIZING 

168  hrs. 
250  hrs. 
500  hrs. 
1000  hrs. 

passes 

passes  1 

fails 

fails 

BRUSH 
"ALODINE- 
No.  1200 

168  hrs. 
250  hrs. 
500  hrs. 
1000  hrs. 

passes 

passes 

passes 

passes 

DIP 

"ALODINE" 

No.  1200 

1  68  hrs. 
250  hrs. 
500  hrs. 
1000  hrs. 

passes 

passes 

passes 

passes 

DIP 

"ALODINE" 

No.  100 

168  hrs. 
250  hrs. 
500  hrs. 
1000  hrs. 

passes 

fails 

fails 

fails 

CONVENTIONAL 

CHROMATE 

TREATMENT 

168  hrs. 
250  hrs. 
500  hrs. 
1000  hrs. 

passes 

fails 

fails 

fails 

Reg.  U.  S.  Pat.  Off. 


CHEMICALS 


ACP 


PROCESSES 


AMERICAN  CHEMICAL  PAINT  COMPANY 

General  Offices:  Ambler,  Penna. 

Detroit,  Michigan  Niles,  California  Windsor,  Ontario 
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BOOKS 

DATA  AISD  CIRCUITS  OF  TELEVU 
SIOIS  RECEIVER  VALVES,  Book 
11 1C.  By  J.  Jager.  Philips  Technical 

Library,  Elsevier  Press,  Inc,,  yetv 
York,  }V.  Y,  216  pages,  $4,50. 

Although  conventional  radio 
and  amplifying  valves  were  used  in 
the  experimental  stage  of  television, 
the  production  of  very  large  numbers 
of  television  receivers  has  created  the 
need  for  valves  specially  designed  for 
this  purpose.  In  1951,  a  complete 
range  of  television  receiving  valves 
was  therefore  introduced  hy  Philips, 
a  range  which  has  been  extended 
from  time  to  time,  to  keep  pace  with 
the  rapid  development  of  television 
throughout  the  world. 

The  first  chapter  of  this  book  gives 
complete  data  and  characteristic 
curves  for  these  values  and  also  for 
two  picture  tubes.  For  each  valve, 
typical  circuits  are  described.  The 
second  chapter  discusses  intercarrier 
sound  and  flywheel  synchronization 
of  the  line  deflection.  Then  follows  a 
description  of  a  complete  television 
receiver  circuit. 

The  matter  dealt  with  in  this  hook 
has  been  kept  on  an  entirely  practical 
basis. 


Our  Book  Department  can  furnish 
any  book  currently  in  print.  We  will 
also  help  to  secure  older  copies  that 
you  may  need  to  complete  your 
library.  A  10%  discount  allowed  all 
Association  members  on  orders  of 
$10  or  more.  Please  indicate  author 
and  publisher  where  known  and  al¬ 
low  three  weeks  for  procurement  and 
delivery. 


THE  FALL  OF  THE  PHILIPPIISES. 
United  States  Army  in  World  War 
II;  The  War  in  the  Pacific,  By 
Louis  Morton.  Superintendent  of 
Documents,  U,  S,  Government  Print¬ 
ing  Office,  Washington  25,  D.  C. 
626  pages,  $5.25, 

Here  is  the  first  complete  Ac¬ 
count  of  the  biggest  military  disaster 
suffered  by  U.  S.  forces  in  World 
War  II.  , 

It  is  the  story  of  the  Philippine 
campaign  from  Pearl  Harbor  to  the 
surrender  of  an  army  of  120,000  men, 
the  largest  single  surrender  in  the 
history  of  the  United  States. 

This  volume  is  the  fourth  of  eleven 
on  the  War  in  the  Pacific,  now  being 
compiled  by  the  Office  of  the  Chief 
of  Military  History,  Department  of 
the  Army.  In  it,  Mr.  Morton  covers 
our  prewar  policy  and  program  in  the 
Philippines  and  relates  the  events 
leading  to  the  outbreak  of  war.  He 
gives  the  fullest  account  thus  far  of 
the  Japanese  attack  on  Clark  Field, 
the  days  of  confusion  that  followed, 
and  the  withdrawal  of  our  air  and 
naval  forces  to  Australia  and  the  In¬ 
dies. 

The  volume  is  based  on  a  most  ex¬ 
haustive  survey  of  all  official  and  un¬ 
official  documents,  both  United  States 
and  Japanese.  To  secure  many  of  the 
unofficial  records,  the  writer  em¬ 
barked  on  an  ambitious  letter-writing 
program  and  made  trips  to  various 
parts  of  tbe  country. 

More  than  150,000  troops  partici¬ 
pated  in  the  events  covered  by  this 
volume,  and  a  great  many  of  the  sur¬ 
vivors  both  in  this  country  and  in 
the  Philippines  wdll  want  to  read  this 
book. 


STATEMENT  OF  THE  OWNERSHIP, 
MANAGEMENT,  (’I  RCULATION,  etc.,  re¬ 
quired  by  the  act  of  Con^rress  of  August  24, 
1912,  as  amended  by  the  acts  of  March  3, 
1933,  and  July  2,  1946,  of  SiONAi/  Magazine, 
published  bi-monthly  at  Washington,  1).  C., 
Oetober  1,  1953. 

District  of  Columbia  \ 

City  of  Washington  \  ss. 

Before  me,  a  notary  public,  in  and  for  the 
State  and  County  aforesaid,  personally  ap¬ 
peared  George  P.  Dixon,  who,  having  been 
duly  sworn  according  to  law,  deposes  and  says 
that  he  is  the  Editor  of  the  Sionai^  Magazine 
and  that  the  following  is,  to  the  best  of  his 
knowledge  and  belief,  a  true  statement  of  the 
ownership  and  management  of  the  aforesaid 
publication  for  the  date  shown  in  the  above 
caption,  required  by  the  act  of  August  24, 
1912,  as  amended  by  the  acts  of  March  3, 
1933,  and  July  2,  1946,  to  wit: 

1.  That  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor,  and  busi¬ 
ness  manger  are: 

Publisher:  Armed  Forces  Communications 
Association,  1624  I]ye  St.,  N.  W.,  Washington 
6,  I).  C. 

Editor:  George  I*.  Dixon,  same  address. 

Managing  Editor:  Paula  Sue  Burns,  same 
address. 

2.  Tliat  the  owner  is:  (if  owned  by  a 
corporation,  its  name  and  address  must  be 
stated  and  also  immediately  thereunder  the 
names  and  addresses  of  stockholders  owning 
or  holding  1  per  cent  or  more  of  total  amount 
of  stock.  If  not  owned  by  a  corporation,  the 
names  and  addresses  of  the  individual  owners 
must  be  given.  If  owned  by  a  i>artnership  or 
other  unincorporated  firm,  its  name  and  ad¬ 
dress,  as  well  as  that  of  each  individual  mem¬ 
ber,  must  be  given. 

Armed  Forces  Communications  Association. 
1624  Eye  Street,  N.  W.,  Washington  6,  D.  C. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding 
1  per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are: 

None. 

4.  That  i)aragraj)hs  2  and  3  in'^lude.  in 

cases  where  the  stockholder  or  .security  holder 
ai>pears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom 
such  trustee  is  acting;  also  that  the  state-  i 

ments  in  the  two  paragraphs  show  the  affiant’s  | 
full  knowledge  and  belief  as  to  the  circum-  | 

stances  and  conditions  under  which  stockhold-  I 
ers  and  security  holders  who  do  not  appear 
upon  the  books  of  the  company  as  trustees,  ; 
hold  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona  fide  owner. 

GEORGE  P.  DIXON,  ^ 

Editor.  I 

Sworn  to  and  subscribed  before  me  this  ^ 
31st  day  of  .Vugust.  1953. 

(Seal)  .MAR INNA  D.  WAGGAMAN,  - 

Notary  Public. 

(My  commission  expires  14  April  1957)  * 


Engineers  and  Nuelear  Power 

{Continued  from  page  22) 

are  ones  which  are  capable  of  solution  by  straight  for¬ 
ward  attack.  If  I  were  to  characterize  one  outstanding  re¬ 
quirement  of  the  devices  in  nuclear  engineering  designs, 
it  would  be  the  requirement  for  the  utmost  in  reliability, 
since  the  penalty  for  failure  in  any  part  of  the  system  is 
so  much  greater  than  it  is  in  the  case  of  failure  in  a  con¬ 
ventional  power  plant. 

I  have  attempted  to  point  out  the  general  nature  of 
some  of  the  engineering  problems  which  confront  engi¬ 
neers  in  the  development  of  useful  nuclear  power.  Most 
of  these  problems  cannot  be  discussed  in  more  specific 
fashion  because  of  security  restrictions.  There  are  good 
solutions  on  hand  for  some  of  the  problems,  for  others, 
solutions  are  available  which  are  not  ideal,  but  which  are 
at  least  acceptable  for  the  time  being  and  show  promise 
of  improvement. 

The  problems  of  nuclear  engineering  are  difficult  and 
challenging.  I  believe  that  any  engineer  who  wants  to 
work  in  this  field  will  find  plenty  to  do.  If  we  are  to 
make  the  best  possible  progress  in  the  development  of 
nuclear  power,  the  effort  of  many  engineers  and  com¬ 
panies,  in  addition  to  those  directly  responsible  for 
Atomic  Energy  Commission  projects,  must  be  enlisted. 
It  has  been  said  many  times  that  there  must  be  a  very 


wide  involvement  of  American  industry  in  nuclear  devel¬ 
opments  if  the  whole  enterprise  is  to  succeed.  We  have, 
really  just  begun  to  scratch  the  surface.  It  is  interesting 
to  note  that  one  of  the  largest  engineering  schools  in  this 
country  is  now  planning  a  regular  curriculum  in  nuclear 
engineering  follo\^ing  the  lead  of  several  smaller  univer¬ 
sities  which  had  had  such  curriculum  for  a  year  or  two. 

Nuclear  engineering  requires,  to  a  high  degree,  the  f 
kind  of  perfection  which  is  expressed  in  the  following  r 
quotation  from  A.  B.  Hendrix,  Jr.,  General  Electric  Com-  f 
panv,  Pittsfield,  Mass.,  November  24,  1943;  I  recom-  t 
mend  the  thought  contained  herein  to  every  engineer,  and 
especially  to  any  aspiring  nuclear  engineer: 

“Nature  is  a  hard  taskmaster,  but  kindest  to  those 
traveling  in  the  same  direction.  In  machine  design  i 
she  pardons  no  mistakes,  the  thing  must  work 
through  hell  and  high  water  regardless  of  theories, 
opinions,  or  fashion  of  tbe  moment.  It  is  either  ( 

perfect  or  junk. 

“In  modern  art,  literature,  music,  architecture, 
politics,  sociology,  and  medicine,  we  see  the  tem¬ 
porary  success  of  the  pretentious,  the  charlatan,  and 
the  plain  fool,  but  not  in  engineering. 

“For  this  reason  engineering  is  of  highest  discipli¬ 
nary  value,  and  there  is  nothing  in  religion  or  out  of 
it  so  fitted  to  inculcate  honesty,  sincerity,  esthetics, 
and  common  sense.” 
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What  every  industrial  executive  should  know  about 

MICROWAVE 


In  1931,  International  Telephone  and  Telegraph  Corporation  became  the  world 
pioneer— the  Jirst  to  l)eaiii  man's  voice  through  space  hy  microwave.  Today  microwave 
has  become  the  fastest  growing  communications  system  for  spanning  mountains, 
swamps,  rivers  and  other  natural  l)arriers'without  costly  wire 
lines— a  system  that  is  virtually  immune  to  storm  damage. 

And  today  1 1&  1  is  still  tlie  recognized  leader,  with  its  greatly 
advanced  pulse  time  multiplex  hiethod  of  microwave  trans- 

mission,  if  your  company  is  planning  to  set  up,  expand  or  ^  ~ 

replace  its  own  cross-country  communication  svstem,  look  first 

to  PTM  microwave.  This  versatile,  flexible,  new  method  d  IM  tCMiW 

pi'^vides  for  multiple  speech  channels,  unattended  telegraph,  ‘ 

telemetering,  remote  control  and  other  signaling.  PTM 
microwave  is  available  through  Federal  Telephone  and  Radio  I  - 

Company,  a  Division  of  IT&T.  IT&T  engineers  sueces 


IT&T  engineers  suecessfully  demon 
strate  first  voice  transmission  by  micro 
wave,  Calais  to  Dover,  March  31, 1931 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION,  67  Broad  Street,  New  York 

For  in/ormation  on  microwave  communication  systems,  address:  Federal  Telephone  and  Radio  Company,  100  Kingsland  Road,  Clifton,  N.  J. 
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Extra  Men  for  Defense 

{Continued  from  page  39) 

Fields  of  fire  from  each  emplacement  must  be  planned 
carefully  to  assure  that  overlapping  fire  can  be  laid  down 
when  needed.  It  is  not  necessary  to  emphasize  that  clear 
observation  is  mandatory.  When  heavier  weapons,  like 
the  .50  caliber  machine  gun  are  available,  flexibility  is 
created  by  digging  several  emplacements  for  a  single  gun. 

Walking  sentries,  covering  the  perimeter  systematically, 
are  a  means  of  alerting  the  whole  crew  when  attack 
threatens. 

By  surrounding  the  outer  perimeter  with  barbed  wire 
entanglements,  then  reinforcing  weak  points  with  con¬ 
certina  wire,  double  protection  is  gained.  Areas  between 
the  entanglements  and  concertina  wire  can  be  made  in¬ 
accessible  through  use  of  anti-personnel  mines.  Mines 
should  also  be  buried  in  open,  unconcealed  areas  to  pro¬ 
vide  both  warning  and  defense  when  approach  by  an  at¬ 
tacking  force  is  attempted. 

Trip  firing  devices,  connected  to  flares,  provide  illumi¬ 
nation  automatically  should  attack  come  during  dark¬ 
ness.  These  flares  are  serious  obstacles  to  an  enemy  de¬ 
pending  on  surprise. 

Impassable  barriers  of  any  type  added  to  existing  de¬ 
fenses  will  bolster  them  and  cut  manpower  requirements. 

Amniunition  and  equipment  must  be  carefully  located 
within  the  defensive  position  in  accordance  with  a  plan 
to  insure  its  being  available  when  and  where  needed. 

Once  defenses  are  constructed,  extra  refinements  can 
be  added  as  time  and  circumstances  permit.  Bunkers  to 
protect  defenders  against  hand  grenades  or  mortar  fire 
can  be  constructed.  Booby  traps  at  likely  points  may  save 
the  day  should  regular  defenses  be  penetrated. 

Planning  cannot  be  overstressed  and,  along  witb  the 
planning  necessary  to  organize  and  construct  integrated 
defenses,  comes  the  planning  required  to  create  a  team 
for  defense  out  of  personnel  available  to  participate. 

Each  man  must  play  his  part  in  the  overall  plan  and  be 
ready  to  assume  the  role  of  any  other  man  should  casual¬ 
ties  be  sustained.  Complete  qualification  in  weapons,  and 
polish  and  experience  in  their -use  is  vital. 

In  case  of  attack,  each  man’s  reactions  must  be  nearly 
instinctive,  with  problems  considered  beforehand  and  re¬ 
duced  to  simple  alternatives.  Frequent  drills  will  accom¬ 
plish  this.  Flexibility  must  also  be  considered.  Rapid 
changes  as  the  situation  develops  must  be  implemented 
without  confusion.  Every  type  of  attack,  from  any  possi¬ 
ble  source,  must  be  discussed  and  accounted  for  in  emer¬ 
gency  plans.  Any  possible  approach  to  the  position  must 
be  considered  as  a  Hkely  approach.  The  enemy  must  be 
outguessed  and  must  never  be  permitted  to  enjoy  the 
luxury  of  surprise.  When  at  all  feasible,  the  defense  plan 
must  encompass  fewer  men  than  are  actually  on  hand  to 
fight.  It  should  never  be  permitted  to  bog  down  because 
of  casualties. 

The  fundamental  idea  in  constructing  your  defense  site 
is  to  utjlize  the  means  of  passive  defense  available  and 
relieve  manpower  requirements.  No  defense  position  is 
ever  likely  to  function  if  the  manpower  is  completely 
absent  from  the  picture.  But  case  histories  are  plentiful 
to  support  the  thesis  that  a  great  deal  of  defense  is  possi¬ 
ble  with  amazingly  few  men. 

Using  every  means  at  your  disposal,  get  that  extra 
manpower  by  building  up  your  passive  defenses. 


product 
fubts  of 


TUNG-SOL  makes  All-Glass  Sealed  Beam 
Lamps,  Miniature-Lamps,  Signal  Flashers,  Pic¬ 
ture  Tubes,  Radio,  TV  and  Special  Purpose 
Electron  Tubes  and  Semiconductor  Products. 

TUNG-SOL  ELECTRIC  INC. 

Newark  4,  N.  J. 

Sales  Offices:  Atlanta,  Chicago,  Columbus,  Culver  City  (Los 
Angeles),  Dallas,  Denver,  Detroit,  Newark,  Seattle. 


On  The  Move 

When  you  change  your  address,  please  notify  our  Circu¬ 
lation  Department  immediately  so  that  we  can  keep  our 
records  up  to  date  and  follow  you  with  SIGNAL  and 
the  NEWSLETTER. 
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made  from  SILECTRON  strip 

(grain-oriented  siiicon  steel) 


The  use  of  **E**  cores,  wound  from  grain-oriented  silicon  steel,  results  in 
weight  and  size  reduction  as  well  as  higher  efficiency  and  possible  cost 
savings.  cores  can  be  supplied  in  a  variety  of  window  sizes  and  core 
areas  from  1,  2,  4  or  12-mil  Silectron  strip,  for  high  or  low  frequency 
3-phase  applications.  •  All  Arnold  cores  are  made  by  precision  methods, 
and  carefully  tested  under  closely  controlled  conditions  to  assure  highest 
quality  and  reliability.  We^ll  welcome  your  inquiries. 


C-Cores  to  meet  any  requirement 

For  your  single-phase  applications, 
Arnold  '*C”-Cores  are  available  in 
any  shape  and  quantity,  and  in  any 
size  from  fractions  of  an  ounce  to 
hundreds  of  pounds  .  .  .  wound 
from  Silectron  strip  in  a  wide 
range  of  ultra-thin  and  heavier 
gauges.  (Sizes  up  to  10  lbs.  in 
12-mil  strip;  to  any  weight  in 
thinner  gauges.) 


Sam  W.  Percy 
6  East  39th  Street 
New  York  16,  N.  Y. 


FIELD  ADVERTISING  REPRESENTATIVES 


Duncan  A.  Scott  &  Co. 

Mills  Building 
San  Francisco  4,  Calif. 
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$1.50 

Membership  Certificate 
Ideal  for  Home  or  Office 


AFCA  Official  Medal 
(A.R.  600-70,  para.  33e) 

Bronze:  $3.00  Silver:  $4.00 
Gold:  $5.00 


Lapel  Button 
For  Civilian  Dress 
Bronze:  $1.50  Sterling:  $2.50 
Gold:  $5.00 
(Prices  include  tax) 


3"  Dia.  Decalcomania 
Can  be  transferred  to  glass  or 
any  smooth  solid  surface 

4  for  $1.00 

Illustrations  are  not  drawn  to  scale. 

All  Insignia  may  be 
ordered  from: 

AFCA  Service  Dept. 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 


George  C.  Ruehl,  Jr.,  Advertising 
31  East  21st  Street 
Baltimore  18,  Md. 


ADVERTISING  MANAGER 
Frank  Martins 


Duncan  A.  Scott  &  Co. 
2978  Wilshire  Blvd. 
Los  Angeles  5,  Calif. 
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APPLICATION  FOR  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  ASSOCIATION 
1624  Eye  Street,  N.  W.  Washington  6,  D.  C, 


NAME:  . 

(Last  Name) 

ADDRESS: 

Business:  . 


(First  Name) 


(Middle  Name  or  Initial) 


Home:  . . . . . . 

Business  Affiliation 

or  Employer*  . . . Position - - 

Military  Service:  (if  any)  Active  O  —  Retired  □  —  Reserve  O  —  A.U.S.  □ 
Component:  Army  Q  —  Navy  □  —  Air  Force  □  —  Marines  Q  —  Civilian  □ 

Coast  Guard  □  —  National  Guard  □  —  Merchant  Marine  □ 

Branch:  . Rank  or  Grade: . 

Type  of  Membership  desired:  Full — $5.00  □  Student — S2.00  □  Life — $100.00  Q 

I  am  a  citizen  of  the  U.S-A..  Enclosed  find  $  .  for  annual  dues  for  AFCA  mem¬ 

bership,  which  includes  subscription  to  the  bi-monthly  magazine  SIGNAL. 

DATE:  .  SIGNATURE:  . . 


80 


SIGNAL,  JANUARY-FEBRUARY,  1954 


RCA  High  Fidelity  brings  you 
every  musical  note  ! 


RCA  Victor  High  Fidelity  is  the  result  of  a  half  cen¬ 
tury  of  leadership  in  recorded  music,  phonograph  re¬ 
search  and  de\’elopment  of  radio  and  motion  picture 
sound  equipment.  It  is  a  new  dimension  in  sound 
created  by  the  perfect  union  ot  recorded  music  and 
the  phonograph. 

A  genuine  high  fidelity  instrument  re-creates  the 
full  range  of  tones  and  overtones  of  the  original  com¬ 
position— exactly  as  the  composer  intended.  The  pre¬ 
cise  balance  of  sounds  from  the  highest  to  the  lowest 
must  be  maintained  if  perfection  is  to  be  achieved 
free  of  distortion. 

“\"ictrola”®  phonographs,  Victor  records,  and  '‘inter- 
matched”  high  fidelity  equipments  for  those  who  want 
to  assemble  their  own  units  — all  are  designed  to  work 
together  to  bring  the  brilliance  of  the  original  per¬ 
formance  into  the  home.  Now,  with  RCA  High  Fidel¬ 


ity  instruments,  you  can  hear  the  full  gamut  of  the 
orchestra  — from  the  shimmer  of  the  cymbals  to  the 
beat  of  the  tom-tom.  You  can  hear  your  favorite  music 
as  it  would  sound  if  you  were  in  the  presence  of  the 
recording  orchestra  and  artists. 

True  Hi-Fi  — as  in  RCA  Victor  instruments  and  com¬ 
ponents— embraces  the  entire  scale  of  tones  from  the 
rich  lows  to  the  colorful  highs.  There  is  nothing  miss¬ 
ing  .  .  .  the  sounds  reach  the  ear  in  their  proper  pro¬ 
portion  and  relation. 

The  nation-wide  interest  in  high  fidelity  reflects  the 
public’s  growing  taste  for  the  highest  quality  music. 
Developments  by  RCA  scientists  and  engineers  now 
make  it  possible  for  you  to  enjoy  this  new  musical 
experience.  \'isit  your  RCA  Victor  dealer  and  hear 
the  new  Hi-Fi  models  of  “Victrola”  phonographs, 
\h‘ctor  records  and  “intermatched”  components. 


Radio  (  o/tPonATio  x  or  A.mijiuca 

If  arid  leader  in  radio — Jirst  in  telei'ision 


Postmaster:  If  this  maga2ine  is  addressed  to  a  member  of  the  U.  S.  Military  or  Naval  Service  whose  address  has  been  changed  by  official  orders,  it  may  be  forwarded 
without  additional  postage.  See  Par.  10.  Sec.  769.  P.  L.  &  R. 

Return  and  Forwarding  Postage  Guaranteed  by  SIGNAL,  1624  Eye  St.,  N.  W.,  Washington  6.  D.  C. 
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MERIT 

■TIMEFAX  NDA- 
FOR  RECORDING 


white  semi-conducting  top  coating 

thin  carbon  conducting  layer  bonded  to  paper 

strong  white  paper  base  sheet 

This  electrosensitive  paper  has  gained  wide 
acceptance  for  chart  recorders,  facsimile 
recorders  and  other  electric  recording  instru¬ 
ments  because  of  these  features: 

•  Dry  paper,  requires  no  special  handling 
or  conditioning  before  use  •  White  coated 
with  new-type  pigment,  and  white  paper 
backing  •  Excellent  legibility,  clean  black 
and  white  contrast  •  Permanent,  will  not 
fade  •  Long  shelf  life  (at  least  5  years)  • 
Provides  permanent  copy  without  further 
processing,  *no  developing,  no  chemicals  • 
Fast,  records  at  a  high  rate  when  required 

•  Supplied  in  sheets  and  rolls  •  Use  the  pa¬ 
per  of  merit  ^TIMEFAX  NDA*  m  reg.) 


TIMES  FACSIMILE 

CORPORATION 

540  West  58th  Street,  New  York  19,  N.Y. 
1523  L  Street  N.  W.,  Washington  5,  D.  C. 


